











DIESEL GOVERNOR TESTING 
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ERE is austenitic chromium-nickel stainless steel, Type 305, 
being spun into a huge tank end. Another, of Type 302... 
spun to shape and receiving a polish...is pictured at the left. 
These large units attest to the adaptability of austenitic stain- 
less stee!s to this method of fabrication. 

Types 502, 504, and especially Type 305, lend themselves well 
to modern spinning operations according to the producers of these 
tank ends, Milwaukee Metal Spinning Company (Spincraft) of 
Milwaukee 8, Wisc. On a production basis, this company spins 
heads and ends for milk storage tanks ranging from 36 to 102 
inches in diameter. 

This is only one of many applications in which advantage may 
be taken of the various useful properties of chromium-nickel stain- 
less steels. 

You can trim bulk and deadweight by specifying correct types 
of stainless. They are strong yet tough, moreover, they resist wear 
and abrasion. 

You get long service life because these alloys are resistant to 
attack by nearly all oxidizing acid conditions. They assure long, 
trouble-free performance of equipment, and hygienic cleanliness 
as well as economy in food, drug, chemical and other process 
industries. 

Leading steel companies produce austenitic chromium-nickel 
stainless steels in all commercial forms. A list of sources of supply 
will be furnished on request. 


THE INTERNATIONAL NICKEL COMPANY, INC. wewvores. 1 
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MALLORY 


Serve in That Trouble-Free 
Thermostat on the Wall 


Almost endless are the hidden tasks performed by different 
types of Mallory Contacts for products that make life easier 
and pleasanter. In the mechanism of the thermostatic heat 
control, for example, you'll find Mallory Platinum- Alloy 
Contacts doing their job with famous Mallory dependability 
and precision. 

Mallory Platinum—alloyed for added strength, resistance to 
sticking, 
where a high melting point, 


and hardness—makes a superb contact material 
resistance to corrosion and 
oxidation, and retention of low contact resistance over long 
periods are required. Wherever a platinum alloy is needed, 
a Mallory Elkonium* 
rigid controls—is available. 


What’s Your Problem? 
You'll find Mallory Contacts in automotive voltage regulators 


contact material—produced under 


—in electric business machines—in giant power plant circuit 
breakers—everywhere! Mallory has designed so many types 
of contacts that even if you have an unusual problem, 
chances are a standard Mallory contact will solve it. If not— 
Mallory engineers are prepared to develop the precise one for 
you. Consult them now. 


Electrical Contacts and Contact Assemblies 





PLATINUM-ALLOY CONTACTS ix 








P.R. MALLORY & CO. inc. 


MALLOR 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, 





Y 





INDIANA 





P 


™ 


For all kinds of contact 
materials and service, 
you can’t beat Mallory 
as a dependable, experi- 


enced source. 


In Canada, made and sold by 


shnson, Matthey & Mallory, Ltd. 110 Industry 


Toronto 15, Ontario 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 


*Reg. U.S. Pat. Off 
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In this summary of technical developments, space restrictions do not 
allow givirig complete details. Further information relating to any 
item can be obtained by writing to the Editor of Product Engineering. 
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METALLIC MATERIALS 


QUENCH CRACKING AND WARPING sometimes 
experienced when machining 75ST high- 
strength aluminum alloy can be avoided. 
Be sure that parts are symmetrical and 
structurally stiff; and, when dealing 
with forgings and billets, align principal 
grain directions with primary stresses. 


A COATING OF LEAD-TIN ALLOY improves the 
flow characteristics of rosin flux sold- 
ers on steel and brass parts, especially 
electrical components. Coating prevents 
oxidation; covers previously applied 
acid or electro-tin films, both of which 
are insoluble in rosin flux. 


ALUMINUM DIE-CASTINGS make up more than 
half the parts of a 0.4 hp 2,000 rpm 
single cylinder autocycle 
motor designed to meet the 
gallon-a-month gas ration in 
France. Nearly 300 miles per 
gallon is the selling.point. 
Generator pole-pieces, and fuel pump 
diaphragm, as well as most of the sta- 
tionary and moving power-section parts 
@re light-weight castings. 





BRIGHT NICKEL PLATE is being used more 
widely to cut plating costs without 
sacrificing quality or protection. Pre- 
liminary ovolishing and buffing are 
unnecessary and deposition is rapid-- 
features especially useful when plating 
soft metals like lead. 


ULTRASONICS are playing an important part 
in soldering aluminum. One application is 
joining fine aluminum and copper wiresto 
produce a permanent electrical connec- 
tion. Just twist uncleaned and unfluxed 
wires and immerse them ina pool of molt- 
en tin-zinc solder that is agitated at 10 
ke per sec by a magneto-strictive tube. 


HIGH-DENSITY SINTERED ALLOY of tungsten, 
copper and nickel powders is already be- 
ing put to work in gyro-motors and self- 
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winding watches, as well as a shield or 
filter for radioactive substances. Densi- 
ty is 16.8 grams per cubic centimeter; 
corrosion resistance good. Class 3 treads 
can be cut using carbide-tipped tools. 


NONMETALLIC MATERIALS 


NEW WAX PREPARATION makeé an airplane 
windshield seem dry. Rain Repellent FC-10 


(WA \ breaks up the water into min- 
(ZBL) ute droplets that are quickly 
52S carried off in the wind 


stream. ‘Treated surfaces per- 
mit visibilities up to two 
miles even at air speeds of 600 mph, 
While the wax does not shed ice, it does 
not prevent the de-icing action of stand- 
ardized fluids. 





CRAFT PAPER coated with a volatile or- 
ganic crystalline compound acts as rust- 
proofing agent for metallic products. 
Just wrap the part like a parcel -- the 
chemical neutralizes corrosive action 
of moisture in adjacent air. 


PHOTOSENSITIVE GLASS contains’ special 
optical sensitizers that permit printing 
of colored photographic images within 
@lass articles. Lack of grain and 
resolving power make the glass ideal 
for scales and reticles in optical 
instruments of all types. 


A MOLDED BUTYL SEALING COMPOUND is doing 
great things for current-reducing trans- 
formers used in instruments, 
relays and meters. Compound 
is pressure injected around 
core, coils and terminals.’ No 
longer are laborious molding, 
varnished cambric wrapping and asphalt 
impregnating operations necessary. 





"COLD-SETTING" PHENOLIC RESIN is both 
a protective coating and adhesive for 
wooden and normally-painted surfaces. 

Continued on .Page 5 
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In August,1946,Gleasons announced 


localized tooth bearing in straight 


bevel gears and called this new 


development ‘‘Coniflex.*”’ 





Today, Coniflex gears have proven superior to ordinary straight 
bevels. They are easier to assemble, operate smoother, and have 
wider operating tolerances. Coniflex gears, as cut on the No. 24A 
Straight Bevel Generator, are providing outstanding operation in 
power shovels and cranes, road machinery, ordnance and mining 
equipment, steel mill table drives and other heavy equipment. 

For large gears, investigate the Gleason No. 24A Straight Bevel 
Generator designed to cut the new Straight Bevels, Coniflex. 


bevels with 


Propuct 


The No. 27 Hypoid Tester, shown 
at left, (for testing the running 
qualities) and the No. 12 Gener 
ator Tool Sharpener shown 
above, (to sharpen the cutting 
tools) complete the unit for com 


plete production of Coniflex gears 
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Glossy finish simulates baked enamel, is 
three times as hard as standard varnish- 
es. Continuous temperatures of 300-350 F 
and most corrosive agents do not affect 
the plastic. As an adhesive, Phenoplast 
penetrates the fibers -- wood will split 
before the bond is broken. 


READY-TO-USE PAINT in self-spraying con- 
tainers is applied without 
A brush or mixing by opening e 
valve at the top. A complete 
x line of paints and finishes 


~\ 
\ ee) perfected for the purpose is 





used in pressure-packed containers that 
are of a size easily held in the hand. 


POLYESTER LIQUID RESIN, called Permafil, 
acts as a reprieve for castings that might 
otherwise be scrapped because of excess 
porosity. Also permits use of castings 
subject to oil or vapor pressures. Cast- 
ings are sealed by vacuum impregnation 
followed by a short oven bake. Finish 
is tough, clear and free of voids. 


STYRENE-BASE MOLDING POWDER has high im- 
pact strength and excellent dimensional 
stability. Trade named, Plexene TA, ther- 
plastic is a competitor for opaque 
ecelulosics -- it's easily injection or 
ression molded ind extruded. C 


omesc 
. mes 


range of colors including white. 


PROCESSES 


ATIGUE STRENGTH of magnesium 
is I by adding 7.5 percent 
iichromate toad percent selenium 
acid bath. Surface film adherence 
*tal M is an extra dividend of 





plit-end connect- 
e simple. Rough machine 
and heat treat the forging with cap in- 
tegral with the rod, break off 
¥ the cap along a predefined 
4 


a, 
eo? 

y 4 plane, and reassemble for fin- 
+ ish machining. This technique 
/ » has been applied to aluminun 


bronze, as well as SAE 4615 and 3140 steel 


rods used in power lawn motors, outboard 


PERFECT ALIGNMENT of 
aa se 


ing rods is qui 


> 


motors and other two-cycle engines. 


A STEAM ATMOSPHERE does a better job of 
zy non-ferrous parts than does air 
sxpensive thanother 


controlled atmospheres. 






anneal 


7 


innealing and is less 


Preheated in air 
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to 1,000 F, parts get the steam treatment 
which produces a thin protective adherent 
oxide. Process relieves stresses in brass 
parts and ages beryllium copper 
ELECTRO-CHEMICAL ANTI-TARNISH PROCESS 
protects silver, low karat golds, copper 
and its alloys from discoloration during 
storage. Known as Notarn, colorless 
coating is useful where lacquer is unde- 
Sirable. It's already being considered 
for application to electrical contacts. 
THE CONSUMER'S MARKET is steering many 
manufacturers toward alternate produc- 
tion methods that promise lower costs. 

2ither by 


\\\ This trend is 
sand-casting or hot forging. 


~rue of 
AN == The latter method entails 
ower finishing costs prior to plating, 
ess scrap during productior closer 


Ay 


especially 
non-ferrou 
that can be made ei 


s parts 





van a) 


jimensional tolerances, increased tool 
life, and more attractive mechanical 
properties that lead to sounder parts 
with thinner sections. 


NO DISCOLORATION, FLASH OR FILLET is pro- 
juced on plated metal surfaces when stud 
welding by a new capacitance heating 
method. Since the current does not pass 
through the metal sheet, no fillet or 
"burned" spot is formed. Studs welded to 
die castings have a joint strength great- 


er than the casting material itself. 


ELECTRICAL & MECHANICAL PARTS 


SIXTY MESSAGES A MINUTE from a guided 
missile traveling at 1,500 mph -- that's 

> what the Navy is doing with a 
coal : 


y 


H-telemeteri y eye _ 
o-teiemetering ystem. 


Electronic pick-ups stratesi- 





cally spotted in the missil 
Anti feed signals to a transmitter 


that combines and sends them to a ground 
crew for recording. 


FIRST REDESIGN of the 
phone since 1929 is ge 
production stage. Instrument is 25 per- 
cent lighter, has an adjustment for be 
loudness, contains a recessed dial 

figures on the surrounding housing and 








> 
features veral "pot" type sealed cir- 
-uit components that are quickly replaced 
when failure occurs. 


Contiiued on Page 7 
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New '/," RIVNUT solves tough fastening 
problem-—replaces three parts 


\ ATTACHMENT SCREW 


WASHER 


AA 















Whait’s your 
toughest 
fastening 
problem ? 








16 GAUGE 
SHEET STEEL 


TORQUE 





Rivnuts with 


Special 
shafts or key (above) supply 
needed torque resistance. 


splined 









Firm grip of upset Rivnut on 
plus special 
end, gives tight seal. 


material, 


Designers of a new bus engine came up against 
a tough fastening problem in providing an 
air vent between two steel sheets of the engine 
housing. Because it was a semi-blind fastening 
job, the use of conventional bolts, nuts and 
spacers would slow production 

They found the answer in spacer-head Rivnuts 
The %” steel Rivnut was inserted in the 16- 
gauge sheet steel and upset with power tool 
by one man, working from one side. The in- 
creased Rivnut head served as a spacer for the 
second steel sheet, which was firmly anchored 
by an attachment 
Rivnut. 


screw, threaded into the 

The '4"-20 thread Rivnut provided extra 
strength, improved the design and cut costs, 
If you're faced with a fastening problem, why 
not call in a Rivnut engineer? Write the B. F. 
Goodrich Company, Dept. PE-79, Akron, O. 


MATERIAL? 


“HI 


Even in thin materials, Rivnuts 
provide a secure nut plate with 
at least six clean threads. 





closed 





ATTACHMENT? 





Rivnut 


serves both as 
rivet and nut plate, makes 
possible multiple fastening. 


blind 


“Figures caven for aluminum. Loads fe 


FINISH? 
al eo 


Rivnuts can be installed after 
finish, such as paint or porce- 
lain, is applied. 





ov brass and steel Rivnuts about double. 


B.E Goodrich 


RIVNUTS 


The only 


one-piece 


blind rivet with threads 





Typical Rivnut thread strength: 
6-32—784 Ibs.; 8-32—1101 
Ibs.; 10-32—1220 Ibs. * 


SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Demonstrates with motion how 
vou can use Rivnuts to fasten 
1O and fasten WITH. Explain 


mstruction, gives 


Writ 


Company, 


Ohvw. 


LOADS? 


RIVNUTS 
lick 
them all! 








application 

The B. F. Goodrich 

Dept. PE-79, Akron, 
Propucr ENGINEERING — JuLy, 1949 






































SPIRADYNE INDUCTION MOTOR will run at 
any speed within working range in either 
direction -- control] is manual through a 
gear train. No commutators, brushes or 
auxiliary equipment are used. Stator flux 
is directed in a straight line parallel 
to rotor axis; stator phase poles are 
physically skewed until flux path becomes 
a spiral of variable steepness, either 
right or left. Speed-torque characteris- 
tics are similar to standard squirrel 
cage motor 


PILLOW-BLOCK has prelubricated sleeve 
bearing set in bushing or shell made of 
neoprene. Dubbed Silent- 
Lign, device reduces noise 
and vibration transmission 
while compensating for both 
parallel and angular wmis- 
alignment. Available in smaller shaft 
sizes from ¢ in. diameter. 





e wi 


SWIVEL CASTER has no king pin at all. Ball 
bearings ride between top plate and wheel 
fork stamping. Assembly is held together 
by a flanged retaining plate projection 
welded to center of top plate. Wheel 
diameters vary from 2 to 6 in.; load 
capacities from 90 to 500 pounds. 


TESTING 


COLORED MOTION PICTURES are fast becom- 
ing the stock-in-trade for specialized 
photo-elastic analyses. The colored film 
provides maximum discrimination of iso- 
clinic and isochromatic stress patterns. 
Dynamic stresses can also be studied by 
this motion picture technique. 


BABY ATOM SMASHER with a kick of 8,000, - 


Re 000 electron volts fs now 
\. a 
peg 


toddling around the Philips 


Research Labs Holland 
Light in weight and easy to 

_ handle, the betatron can be 
taken to the job. The secret --no heavy, 


expensive iron yoke is used. 


LIQUID FLOW METERS using clectriec strain 
gage wire as the velocity measuring 
element may prove to be more accurate 
than pitot tubes, orifices and propel- 
lers. Placed in a tube at right angles 
to the axis of flow, the fine wire 
stretches parabolically in proportion to 
the fluid's velocity. Correlation with 
theoretical data is very close. 
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STRUCTURAL DESIGNERS worried about 
stresses developed in the swept-back 
wings of supersonic planes 
may be able to sit back and 
relax. NACA researchers report 
that, at speeds above 1,500 
mph, the straight wing is su- 
perior. But sections must still be ex- 
tremely thin with a "sharp" leading edge. 





A MICROSCOPE with quartz-fluorite lenses 
and a high-pressure mercury arc are the 
essentials for taking three-color pic- 
tures in black light -- the invisible 
ultra-violet range. Full color reproduc- 
tions are made by passing green, red and 
blue light through the black-light nega- 
tives and combining the images. 


PRODUCTS 


MIDGET HEADPHONE about size of a nickel 
is claimed to be twelve times as sensi- 
tiye as existing models. Fly-Fone ear- 
piece weighs 3 oz; detachable wire and 
belt-mounted jack add another 2 ounces. 


COST REDUCTION in finished and semi-fin- 
T 1x ished vinyl products is the 

‘ result of a machine that does 
a complete compounding and 
extruding job. Several proc- 
essing 
such as 





expensive 
mixers are 


steps and 
Banbury 


equipment 
therefore unnecessary, 


A ONE-POUND GEIGER COUNTER is now a real- 
ity, the result of circuit miniaturiza- 
tion and redesign. Space required for 
the tube's power pack is reduced by 
using small components; interference 
from attached cables is minimized by 
cutting the power of the resistor coil 
to one-hundredth the standard value. 


LARGEST ONE-SHOT PLASTIC MOLDING so far 
is Admiral's console television cabinet. 
A 2,000-ton press, used for making steel 
shell cases during the war, does the 
trick. Phenolic assembly weighs 35 1b; is 
16 3/8 in. wide, 32 1/8 in. high and 174 
in. deep. Turn to page 105 for details. 


ELECTRONIC SLIDE RULE for solving complex 
equations aligns data voltages 


according 
1d of ir 1. at i 


to time inste in di ance aS on 
the standard slip stick. Such time scales 
can be logarithmic, linear, trigonometric 
or combinations of these basic functions. 


/ 








ow the base metal protects the finish 


Progressive steps in the production of this 
emblem in red, white, blue, black and gold vitreous 
enamel and heavy gold plate, as made by 
American Emblem Company, Utica, N. Y. 


(1) The metal is blanked from sheet stock. (2) First coining 
operation. (3) Second coining operation. (4) The excess metal 
is trimmed. (5) Attaching devices are welded. (6) First vitre- 
ous enamel charge has been fused by firing. (7) Second 
vitreous enamel charge has been fused by firing. (8) The 
enamel colors are stoned smooth. (9) Enamel has been 
given a final fusing and buffing. (10) The plate is electro 
gold plated. 


(1A) The metal is blanked from sheet stock. (2A) The design 
is coined. (3A) The excess metal is trimmed and holes 
pierced. (4A) Attaching studs are welded. (5A) The plate 
is buffed and chrome plated. (11) The two pieces are 
assembled. (12) Finished plate as passed by inspectors. 








This is a typical example of a fine emblem, combining good design, excellent materials, 


and a high degree of art and craftsmanship in production. 


1. is almost always the case, 
though unsuspected by the general 
public, that the material to which a 
finish is applied has a definite influence 
upon the perfection and durability of 
that finish. For example, products that 
are nickel or chromium plated stand 
up better if the base metal is non- 
rusting, as is copper and brass. To 
take another example, look at vitreous- 
enameled emblems, used as_ trade- 
marks, name plates, medals, lapel pins, 
insignia, and so on. Most of these 
emblems have a copper alloy as the 
base metal; only that, or gold or silver, 
can be used. 

These emblems owe their beautiful 


and permanent colors to silicate pastes 
and powders, inlaid by skilled artisans, 
and twice fused in a furnace at a tem- 
perature of about 1500° F. This 
temperature sets high standards for 
the underlying metal which must not 
warp, nor ‘bubble up” into the enamel. 
Thus visible beauty for which so much 
creative skill is required, depends in 
part on the invisible metal underneath. 
Revere, which takes great pains to 
maintain the strict standards of its 
alloys, is proud to meet the high re- 
quirements of American Emblem and 
other companies in this field . . . Per- 
haps Revere can help you by supplying 
exactly what you require to protect 





the finish and durability of your 
product. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, IL; 
Detroit, Mich.; Los Angeles and Riverside, 
Calif.; New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, 
Distributors Everywhere. 
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One LINK-BELT Plant devoted Solely 
to bringing you better bearings— Quickly 


~ Py 


*. = 
w * ~ eee 





Meeting industry's ever-increasing demands 
for ball and roller bearings that offer the de- 
sired combination of free-rolling action, self- 
alignment, and long life is no small-sized job. 

That's why the entire capacity of Link- 
Belt’s Dodge Plant in Indianapolis is devoted 
to this important task. 





Cut-away view 
of Series 200 
Ball Bearing 
Pillow Block 


From the receipt of housing castings fur- 
nished by sister plant foundries to shipment 
of finished mounted bearings, alert design 
engineers, skilled craftsmen and the most 
modern bearing production machinery work 
hand-in-hand to turn out the bearings that 






LINK-BELT COMPANY 


Ind 


Chicago 9 i 
enable users to TURN SHAFTS EFFICIENTLY. Dalles 1, Minnecpelis 3, Son Froncisce 24; 
Los Angeles 33, Seattle 4, Toronto 8 
- Distributors in Principal Cities 
11,987 





Ball and Roller BEARINGS 


LINK 
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UNIT-COOLED 
D-C MOTORS 


that Cant 
(qn a fever / 


For applications where dirt, dust, or oil-laden atmospheres make it difficult 
to use open or partially enclosed motors, here’s the newest improvement in 
General Electric standard, totally enclosed, unit-cooled d-c motors—ven- 
tilation entirely independent of motor speed. 

In adjustable-voltage systems, these Type CD motors can be run well 
below full-field speeds over long periods of time and deliver full torque 
continuously, without danger of overheating. Full ventilation at all times is 
provided by a single Tri-Clad * induction motor driving two blowers at con- 
stant speed — one circulating internal air, the other external air. 


Still available, to meet your limited speed range requirements, is the 





single-blower type. In this less expensive motor the internal cooling air is 
circulated by a shaft-driven fan. In this cutaway illustration of the G-E 
single-blower unit-cooled d-c motor, note 


With either type, no piping, ductwork, air filters or pressurized air supply ide SER aang ag ar Heine 


are needed. Both are available in ratings from 15 to 200 hp. See Bulletin taminated outside air, is cooled by flowing 

GEA-4469 for details of single-blower type; new bulletin on two-blower Creugh ganengee ant at ight Gagne to the 
external air passages. Safe winding tem- 

type will be available in a short time. peratures are maintained at all times. 


*Reg. U. S. Pat. Off. 


GENERAL @@ ELECTRIC 
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MEETS MORE NEEDS— 
WITH ADDED RATINGS! 


Yes, General Electric’s standard line of 
machine-tool control transformers can 
now be applied to a greater variety of 
your designs. Five new additions have 
been made to the all-purpose (multi- 
tap primary) group, widening the avail- 
able range to include ratings from 0.150 
kva to 3.0 kva. These compact, versa- 
tile units save panel space, reduce in- 
ventory and storage costs, and contain 
built-in protection against damage from 
sustained overload. Many ratings are 
in stock, at attractive new prices. 
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PROVIDES PUSH OR PULL— 
ELECTRICALLY! 


Need a reliable straight-line push or 
pull motion in your machine? It’s a 
precision job with G-E heavy-duty 
solenoids, made in a complete line for 
a-c or d-c. Available maximum stroke 
distances range from 34-inch up to 3 
inches, and thrusts from 0.65 pounds 
up to 97 pounds. New bulletin gives 
complete information on ratings, plus 
a section on considerations in selecting 


a solenoid. See Bulletin GEA-5163. 





GAGES ROUGHNESS — 
BY “RULE OF THUMB”! 


Here's a handy, simple way to test ma- 
chined surfaces by feel and sight. With 
General Electric pocket-size roughness 
scales, shop men can quickly check 
whether finished surfaces meet your 
specifications. Result: time spent on 
unnecessarily fine finishing and rejects 
due to insufficient finishing are both 
avoided. Set includes leather case and 
two 6-inch metal scales divided into 
24 surfaces. Available immediately. 
See Bulletin GEC-311. 
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PRODUCT 


HIGHLIGHTS 


Now—bringing y 
more customer goodwi! 


tHE 7R/ CLAD motor 
EXCHANGE PLAN 


You can now give your customers added assurance of 
operating continuity in the machines you equip with 
Tri-Clad motors—already the best-protected general- 
purpose motors money can buy. General Electric’s new 
Tri-Clad Motor Exchange Plan relieves you of motor 
service responsibility, eliminates the need for you to 
maintain motor repair facilities. Your customer profits 
by extra down-time protection, lower-cost motor main- 
tenance, and reduced spare-motor inventories. 


How the plan works 


If your customer’s motor needs repair, his dealer or dis- 
tributor exchanges it for a factory re-conditioned motor 
carrying a new-motor warranty—quickly, with no red 
tape. Inoperative 
motors are quickly 
replaced from the 
nearest of 16 General 
Electric motor- 








PR Oo TEC ‘ED 


exchange centers. 
For full information ‘eo 
on the plan see MOTOR £ 
Bulletin GEA-5180. 


° TR; C40 


XCHANGE py AN 


General Electric Company, Section G668-74 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

( ) GEA-4469 — Unit-cooled d-c motor 

( ) GEA-5163 — Heavy-duty solenoids 

( ) GEA-5180 — Motor exchange plan 

( ) GEC-311 — Roughness scales 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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Square D's design leadership 
cted in important features, 


is refle 
hich were developed 


many of w 
of the machine tool ind 


ntact change - - - quic 
_.NEMA standardization --- 


D on the pre- 


ustry. 
k coil removal 


ally to meet the requirements 
simple co 
. long life . 
features which put Square 
ine tool builders. 


specific 
Generous wiring space - - - 
_, additional electrical interlocks . . 
e. These are 


simplified maintenanc 
untry’s outstanding mach 


ferred list of many of the co 


T) COMPANY 


SQUARE 


MILWAUKEE LOS ANGELES 





DETROIT 
+ SQUARE D de MEXICO, S.A. MEXICO CITY, D.F. 
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| 1) EASY TO WIRE—Compoct 
starter design provides gener- 
ous wiring space with minimum 
box size. Either pressure wire 
connectors OF solderless lugs 
permit leads to be attached 
quickly and securely- 


(e= 

4) ADDITIONAL ELECTRICAL 
INTERLOCKS — Wide variety 
of available combinations adds 
flexibility to starter use in spe- 


cial applications 


7) NEMA STANDARDIZED 
WIRING provides added safety, 
permits standardized diagrams 
and simplifies interchangeability 


of equipment. 
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2) SIMPLE CONTACT 

CHANGE — Remova! of arc 
chamber cover exposes all 
contact surfaces. Two-piece sta- 
tionary contact allows replace- 
ment without disturbing wiring. 





5) LONG LIFE—Straight line, 
guided motion of armature and 
movable contact assembly elim- 
inates bearing, 
struction, reduces wear. 


| AS 
\4 = 
| es 
JA 
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simplifies con- 





8) PACKAGED PARTS — 
clearly identified, simplify nor- 
mal maintenance and minimize 
replacement part ordering and 
stocking problems. 
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4g DESIGN LEADERSHIP 
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3) QUICK colL REMOVAL 
—Coil readily accessible by re- 
moving arc chamber cover and 
lifting off armature assembly. 
Screwdriver only tool required. 


6) NEMA STANDARDIZED 
MOUNTING — Bose plates of 
Size 0, 1 and 2 starters have 
NEMA standard mounting holes 
but are also interchangeable 
with previous designs. 


d 36 
qin #85 
pulle -onPA NY 
hords street 


ukee 12 
sin 


for 


QuarE © 
sm oat NRE 
ilwe 


wisco™ 
















































































+ 

44 
TLL 
7 


+ 
+ 











HE 


+ 
= 





2 





+ + 


















































































































































ot 
iii 















































































































































Ty + 
: ma 
Trt 
en Se oe | eS ee 
























































graphitar 
problem in rotary pressure 


the Johnson Corporation uses Graphitar 


— 









GRAPHITAR may hold the answer to 
one of your design problems. It is 
mechanically strong, chemically inert, 
and highly resistant to wear. It is virtually 
unaffected by temperature extremes, it’s self- 
lubricating, and extremely light weight. We can 
mold Graphitar in @ variety of shapes and sizes and 
finish it to tolerances as close as .0005” in small sizes. Send 

us sketches or prints of your products and our engineers may show 
you where Graphitar will improve mechanical performance and 


save you money. Ask for our new 64 page Catalog just released. 


THE UNITED STATES GRAPHITE COMPANY 
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provides answer to design 
joint 


Guide and Seal in Type “S” joint 

















GRAPHITAR helped engineers of The Johnson Corporation lick 
a tough bearing and seal problem in a rotary pressure joint for certain 
types of calenders, waxers, saturators, and similar equipment. The 
construction of this type of equipment would not permit the use of 
supports for the well-known standard Johnson Rotary Pressure Joint which 
is equipped with Graphitar seal rings. 

So here’s how the Type “S” Johnson Rotary Pressure Joint was designed 
to solve this problem. A Graphitar guide accurately fitted into the 

joint body, as illustrated, provides sufficient support. The convex 

surface of the collar mounted on the roll rotates against a matching 

concave Graphitar ring. The result is a tight, leak-proof seal that assures ay 
long-term service, because tough, strong Graphitar takes on a high 

polish under load and defies wear. No oiling or greasing is ne- 
cessary, since the liquid passing through the joints acts as 

a perfect lubricant for Graphitar. 





DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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WE TAKE OUR 
RESPONSIBILITY SERIOUSLY 
e 
THE DOEHLER-JARVIS CORPORATION is the world’s 
largest producer and finisher of die castings. That 

record has been built on four basic principles 
QUALITY + INTEGRITY - DEPENDABILITY + SERVICE 





Recognizing the responsibility that goes with our 


leadership in the die casting industry, we are dedicated 


to build our future on those same. basic principles. 


H. H. DOEHLER 


CHAIRMAN OF THE BOARD 
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AND SPECIAL COATED 
MANUFA CTURING TERNES 


WEIRZIN ELECTROLYTIC ZINC-COATED 


SHEETS AND STRip 





WEIRTON HIGH-CARBON STRIP 


COLD-ROLLED SPRING STEEL 





WEIRALEAD ‘%EA2 Attoy coateo steers 


AND LONG TERNE SHEETS 


WEIRCOLOY GALVANIZED SHEETS 


HIGH-TENSILE 
N-A-X LOW-ALLOY STEELS 


Ss * \ e ° gructurals + Bar 
e \a' s Ss 
t Plate 


s + Piling 
+ Angles 
a Product 
and Coate ‘ 
a ny Sheets and Strip 
Hot-KO 


cos 
WEIRTON STEEL CO. S) 


WEIRTON, W. VA. Sales Offices in Principal Cities 


f NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa 





es 








@ New beauty, convenience, economy has been made possible through the use of 
plastics and metal and plastic combinations. The modern automobile has 
demonstrated this great potential. And the broad scope of the varied applica- 
tions is being repeated again and again throughout industry. 

Here under one roof at Auto-Lite’s great Bay Manufacturing Division in Bay 

City are the technical skills and production capacity for a new art 

rendered in plastics. The artistic skill of Auto-Lite’s Art and 

Style Division is available on matters of design and development. 

THE ELECTRIC AUTO-LITE COMPANY 


723 New Center Bldg., Detroit 2, Michigan e Bay City, Michigan 


=o 
nlastics and metals 4 
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ALL other points being equal, sales 
are often settled by one product's extra 


usefulness...such as the ability to count. 


That's why a Veeder-Root Counter, 
built into your product as an integral part, 
is plainly good business a hefty 


punch in today’s slugfest for sales. 
There are all kinds of Veeder-Root 


Counters, mechanical and electrical, to 
count in all units and terms... to 





enable your product to keep its own 
production records, prove its own 
service guarantee, and to give your 
customers protection in many ways 
against errors, delays, and waste. If 
there is any sales-building way in 
which your product can be equipped 
to count... then you can count on 
Veeder-Root to show you how. Write! 





Veeder-Root |MCiOlUINITIEIRIS 


JuLy, 1949 





8-PAGE CONDENSED CATALOG 
shows Veeder-Root Counters for 
mechanical, electrical and manual 
operation. Write for a free copy, 


VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 
In Canada: Veeder-Root of Canada, Ltd., 955 
St. James Street, Montreal 3. In Great Britain 
Veeder-Root Led., Kilspindie Road, Dundee 
Scotland 
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No. 921 (left), No. 923 (right)—two representative 
regulators of the Fulton Sylphon line... a line 
that meets practically ll temperature control needs, 





... With SYLPHON TEMPERATURE REGULATORS 


If you manufacture processing equipment or other ma- they're backed by Fulton Sylphon’s 45 years’ success- 
chines involving temperature control, you can insure ful experience in this specialized field. 
your product's performance at its best by using Syphon Widely used on cookers, washers, dryers, tanks, 
Temperature Regulators as standard equipment. plating machines, slashers, dyeing machines, water- 
These self-operated, simply constructed regulators cooled engines, oil treaters . . . to name a few 
help any apparatus requiring accurate, dependable —_ typical examples. 
temperature control to perform better, longer, and Find out how rugged, reliable Sylphon Regulators 
more economically. They help can help improve your product or perfect a new one. 
save possible “troubles” for you Send for Catalog NP-A that illustrates and describes 
and your customers... give you the complete Sylphon line. It may spark profitable 


L/w Gnircls ° CB. SMous Devices ° CB lows Cssenblees 


PFULTON SYLPHON 


FIRST WITH BELLOWS ROBERTSHAW-FULTON CONTROLS C¢ KNOXVILLE 4. TENN, 


| ) an extra sales advantage. And — ideas for you. 





Canadian Representative Darling Brothers, Montreal 
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with WHITNEY 
Roller Chain Drives 


Delivery constant, full power from driver to driver 
mechanisms. . . that’s one of the major advantages of using 

aX chain drives. 

Deeply seated in the sprocket, Whitney Roller Chain eliminates 
power loss because there is no slippage or friction loss. This 
means that full rated horsepower is delivered . . . constant speed 
maintained . . . highest transmission efficiency always obtained. 

In addition, Whitney Chain absorbs shock loads without 
breakage, assuring long operating life; while the flexibility 

and adaptability of chain drives simplifies design problems. 
For positive power transmission specify and use Whitney 
Roller Chain... the all steel drive. Write for information. 
| 


CHAIN DRIVE IS BETTER 


Positive Grip 

Transmission of full horsepower 
High resistance to shock loads 
High load carrying capacity 
Simplifying transmission designs 
Low Maintenance 















Ease of installation 
Long operating life 
Constant uniform speeds 





WHITNEY CHAIN & MFG. CO. 
Division o 

W hitney-Hanson Industries Inc. 

204 Hamilton Sr., 

Hartford 2, Conn. 
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OURS Yor the asking 


EMERSON-ELECTRIC 






No. 110-F 


— 


onset 


CAPACITOR-START MOTORS 
Complete information on a full line of 
general-purpose motors from 1/6 to 3/4 
H.P. Suitable for many types of pumps, 
compressors, machine tools, blowers, and 
other applications requiring a single- 
phase fractional H.P. motor. 


If You Have Applications for Motors, 
1/20 to 5 H.P., You Can Use One or More 


of These Practical Data Bulletins 


FAN-DUTY MOTORS 
America’s leading fan manufacturer fur- 
nishes reliable finger-tip information on 
a complete fractional H.P. motor line, 
specially designed for applications with 
a fan blade mounted directly on the mo- 
tor shaft. Single- and two-speed split- 
phase, split-capacitor, polyphase, and 
D.C. types, with specifications. 


Here’s motor information that Electrical Engineers and Appli- 
ance Manufacturers can use! Packed with pertinent speci- 
fications, construction details, and performance data, these 
Emerson-Electric Motor Bulletins furnish an authoritative 
reference guide in the selection of motors best suited to your 
applications. Emerson-Electric Motors are built to NEMA 
dimensional and operating standards. A request on your 
letterhead will bring you the Bulletins desired. 


Write: The Emerson Electric Mfg. Co., St. Louis 21, Mo. 








SPLIT-PHASE MOTORS 
Specifications and construction features 
of both general- and special-purpose mo- 
tors for a host of applications. Sleeve- or 
ball-bearing types; totally enclosed or 
open-protected; rigid or resilient mount- 
ings; thermal protectors. Ratings from 
1/20 to 1/3 H.P 


OIL-BURNER MOTORS 
Performance curves, dimensional data 
and construction features on specially 
designed oil-burner motors, based on 
58 years of research, design and preci- 
sion manufacturing to meet the problems 
of oil burner applications. Totally en- 
closed, streamlined, quiet-running . . 


built for continuous trouble-free service. 
1/6 H.F 












MOTORS - FANS ——=———= APPLIANCES 


20 


ee 
No. 112-F. 


INTEGRAL MOTORS 
Emerson-Electric Integral Motors up to 
5 H.P. are fully described, with construc- 
tion details, performance curves, and di- 
mensional data. Included are repulsion- 
induction, repulsion-start induction run, 
polyphase, and D.C. motors for a wide 
variety of applications. 


EMERSO 


MERSD 





sian 


JET PUMP MOTORS 

This bulletin gives construction features, 
performance curves and dimensional data 
on motors developed especially for direct- 
drive jet pumps. The heart of a jet pump 
is the motor that powers it ... an impor- 
tant reason for specifying motors that 
embody every dependable feature and de- 
sign improvement achieved by a pioneer 
manufacturer of pump motors. 





No. 115-F. 


ct 
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|. Norgren Relié 
). Regulator — = 


holds pressure without “creep” 


1. Performance exceeds that of many larger, 
|| more expensive relieving type regulators hav- 
ing larger diaphragms and valve ports. 








| Positive protection against “creep.” 

Permits downward adjustment of pressure 
without “bleeding” the line. 
Eliminates damage to air equipment due to 
pressure surges. 


Improves air equipment performance. Reduces 
wear and repairs. 


Baffle plate and Syphon Tube permit greater 
air flow with less pressure drop. 


| 
uf Responds faster to changes in secondary 
pressure. 


Prevents faulty performance due to out- 
of-line regulating springs. 


Simple maintenance.—Can be easily and 
quickly disassembled without removing 
from the line. 


THE NEW BUILT-IN RELIEF VALVE 


The lower spring rest contains the valve opening 
lettered “A” and rests on a ball-end valve pin. When 
air pressure in the diaphragm area exceeds the regu- 
Jated pressure, the lower spring rest containing the 
valve opening is raised from the valve pin permitting 
air to be released into the bonnet and out the breather 
+s : holes. The lower spring rest automatically adjusts it- 

: self to any eccentricity due to out of line regulating 
spring—an exclusive Norgren featre. ; 
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Weaver uses Houghton packings to give 


your car a “lift” 


Service stations no longer have to exca- 
vate to install a lift for cars they lubricate. 
The new Weaver Twin Floor Lift is installed 
right on the garage floor at any convenient 
place, and will raise cars and light trucks 
hydraulically by the mere turn of a lever. 
The hydraulic cylinders are smaller and 
require less pressure than did the old style 
lifts, due to design change. 


VIM Leather Cup Packings are used to 
hold the pressure. These packings, prop- 


erly impregnated, moulded and trimmed to 
accurate size, can be depended on to main- 
tain a tight seal against pressure loss. 


Machine designers everywhere rely on 
VIM Leather and VIX-SYN Synthetic Rub- 
ber Packings because they know both the 
reliability of the products and the invalu- 
able engineering service, freely provided. 
Have you a design problem? Put it up to 
E. F. HOUGHTON & CO., 303 W. Lehigh 
Avenue, Philadelphia 33, Pa. 


HOUGHTON’S 


Sy 


-- 


VIM LEATHER and VIX-SYN PACKINGS 
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What new applications 


new products 


Collars and caps molded 
of Cerex by Popular 
Plastic Products Corp., 
Northport, N. Y., for 
The Dalore Corporation, 
32 W. 22nd St., N. Y. C. 


can you make 






with truly boilable CEREX 


Here’s a happy item new, sanitary, disposable CEREX Data Chart 


baby bottles, vital parts of which are molded of 


Monsanto's high heat-resistant (108-112° C.) ay 6G tie 


: : aoe Molding Quality Good 
thermoplastic molding compound, CEREX. Injection Molding Temp. (°F) 375-575 
fi , i : Injection Molding Pressure (psi) 10,000 up 
Cerex’s unique combination of high heat dis- Specific Gravity _1.04-1.06 
tortion, (it can be boiled over and over) dimen- Pn ob —— 
sional stability, and added strength characteristics Tensile Strength (psi) 7,000-10,000 
i ee Elongation (%) 1.5-2.5 
make it ideal for this product. Impact strength (ft. Ibs./in.) Izod (notched) —0.25-0.35 


Heat Distortion (oi! bath—°C) 108-112 


And Cerex gives you a similar ground floor op- Siteatoteaeat tite capeas 
400 


portunity ... to introduce new products, hereto- Dielectric Strength (step by step—volts / mil) 
fore impractical with ordinary plastics or other wag mee oh Boden pe 
raw materials ... to improve old products, give Water Absorption (24 hrs. —%)  0.04-0.08 


Chemical Resistance No effect from weak acids and 


them new performance standards, new selling hanes or strahy baste. Siteny 















features. oxidizing acids attack. 
, : Solubility Soluble in esters, aromatics, 
Possible applications of Cerex are almost un- higher alcohols and chlorinated 
limited: Household merchandise, electrical com- Clarity oe 
ponents, surgical and medical appliances, indus- Color Possibilities Almost unlimited 
trial applic ations, ete. Values determined under appropriate A.S.T.M. methods. 
Priced for commercial use, Cerex can be molded 
lard injection machines, may be extruded ee eS ee ee ae 
_— mareuste ee eee sis Monsanto CHEMICAL Co., Plastics Div., © 
is machineable. Desk No. PEP 19, Springfield 2, Mass. r 
Write today, or send the coupon for full infor- Please send me information on Cerex, ° 
mation on Monsanto's Cerex. — Ceres: Reg. U.S. Pat. Off ONSANTO ies Title ° 
. 
Company + 
JUST REMEMBER: You get a bigger dollar's Address e 
worth when you buy Monsanto Plastics. . i e 
| City Zone State vi 
SERVING INDUSTRY..+WHICH SERVES MANKIND 
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- One CLARE RELAY will do the work... 


of a Relay and Filter-Condenser in Many Plate Circuit Installations 


























THREE SIZES AND TYPES OF Utmost simplification of many plate circuit installations is pos- 
CLARE PLATE CIRCUIT RELAYS sible with CLARF Plate Circuit Relays which make unnecessary 


the use of filter-condensers with or without induction networks. 


TYPE "'C” RELAY By thus reducing the number of circuit elements. these CLARE 


Relays often make possible real savings of weight, wiring and cost. 


If your design involves plate circuits, it will pay you to get full 
information at once. CLARE sales engineers are located in prin- 
cipal cities. You are invited to make use of their wide experience 
in every problem which involves the use of relays. Call them 
today, or write: C. P. Clare & Company, 4719 West Sunnyside 
Avenue. Chicago 30, Hlinois. In Canada: Canadian Line Mate- 


rials Ltd., Toronto 13. Cable Address: CLARELAY, 


Write for Clare Bulletin No. 104 


CLARE RELAYS 


First in the Industrial Field 














| 
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How to reduce sealing costs 


with truly compressible gaskets 








Sealing costs often can be reduced by 
using truly compressible gaskets instead 
of special-section molded parts. Truly 
compressible gaskets usually are lathe-cut 
or die-cut to shape. Thus costly molds are 
eliminated and gasket-forming costs are 
reduced. And since these gaskets permit 
wider tolerances on recesses and mating 
parts, the cost of fabricating and assem- 
bling metal parts may be likewise reduced. 

One such application is shown in figure 
1. To illustrate why truly compressible 
gaskets permit wider metal tolerances, it 
shows the relative size of a round section, 
noncompressible ring and the equivalent 
truly compressible gasket made of Arm- 
strong’s cork-and-rubber. Compressing the 
extra thickness of cork-and-rubber obvi 
ously would compensate for much wider 
tolerance variations in metal parts. 

The application in figure 2 utilizes the 
counterbore design to reduce fabricating 
costs. When molded rubber 
tried, they tended to creep out of position. 


rings were 


Send for this Gasket Handbook 


You'll find useful application and 
specification data in the new, en 
larged 24-page booklet, ‘Arm 
strong's Gasket and Sealing Ma 
terials."" It contains up-to-date data 
on synthetic rubber, cork-and-syn 
thetic-rubber, cork composition, and 
fiber sheet sealing materials 

This booklet includes ten technical 
discussions of the factors influencing 


ARMS 
GASKETS - 


Cork Compositions e 


Synthetic Rubber Compounds 
Fiber Sheet Packings e 
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SEALS - 


Cork-and-Synthetic-Rubber Compositions 


modern gasket and joint design. It ¥ 

also suggests methods of putting 

Armstrong's stock materials to spe- 

cialized uses in such fields as radio, 

electrical, automotive, petroleum, 

and transportation industries. Also 

included are typical applications and 

current government specifications 
For your free copy, fill in coupon 

at right and mail today. 


TRONG’S 
PACKINGS 





Cork-and-rubber, on the other hand, de- 
forms mostly in the direction of the ap 
plied load. Hence, it remains firmly seated 
and provides an effective seal. 

This type of construction can also be 
used to seal high internal pressures when 
The con- 
of cork-and-rubber pro- 
vides a tight seal on both side and top. 
And the wider tolerances that are possible 
with Armstrong's rings 


altered as shown in figure 3. 
trolled sideflow 


cork-and-rubber 
hold sealing costs to a minimum. 

cork-and-rubber can be 
made with natural or synthetic rubber. By 


Armstrong's 


adding calculated amounts of compressible 
cork to these noncompressible rubbers, 
Armstrong produces compounds in which 
sideflow is held within specified limits. 

Versatile cork-and-rubber can help re- 
duce your sealing costs. We suggest that 
you discuss your application with an Arm- 
strong representative. He can sug- 





gest suitable materials and supply 
samples for your experimental use. 





ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
7107 Arch Street, Lancaster, Pa 


Please send me at once a copy of the new 24- 
page 
ing Materials.” 


booklet, ““Armstrong’s Gasket and Seal- 


. Cork-and-Rubber Compositions NAME 
Rag Felt Papers ° Natural Cork COMPANY 
ADDRESS 
CITY STATE 


1949 





The patented Knurled Cup Point of 
this popular "UNBRAKO" Socket Set 
Screw makes it a Self-Locker, because 
the edges of the counter-clockwise 
knurls positively prevent creep, re- 
gardless of the most chattering vibra- 
tion. "It won't shake loose !"’ 

Pot. & Pats. Pe-d 


The patenied Knurled Threads of this 
“"UNBRAKO” Socket Set Screw are 
swaged—making it a most excellent 
Self-Locker for applications requiring 


cone, oval, flat or other points except 
cup, and for use with hardened shafts. 
It won't shake loose! 





KNURLING MAKES THESE SET SCREWS “STAY PUT” 


"...They Won't Shake Loose’’—that’s why more and more manufacturers are specifying these screws to 


reduce downtime and repair costs... to increase production, speed deliveries and protect customer goodwill. 


Their exclusive knurling makes them exceptionally vibration-resistant, prevents “creep” and subsequent 


loosening of the screws. They “stay put", even under the most chattering vibration. 


UNBRAKO Self-Locking Set Screws can be real "Vibration Insurance’ for your production machinery. And 


remember, they make an impressive selling point when you use them on your finished products. Our folder 








658-1 gives you further details. Write for yours today! 
Knurling of Socket 
Screws originated 
with “Unbrako” 


in 1934 *These screws are not carried in stock. Prices are available on application 








S STANDARD PRESSED STEEL CO. 
BOX 545 JENKINTOWN, PENNSYLVANIA 


“Serving Industry continuously since 1903 through Industrial Distributors” 
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Recort-breaking NICHROME" \ Belt se 


7,000 hours at 2050 T- f 4 


in Copper Brazing Furnace! 











































actual life of this belt extended for many thousand hours 
more (a large percentage of the time at steel annealing temperature of 
1840°F.), but its long service at 2050°F. makes its performance outstand- 
ing. ..in fact, puts this belt ‘‘at the head of the class.”” 





Delivery end of electric copper brazing furnace operated by National 
| For though wire belts may last, according to an internationally Stamping Company —brared steel! parts being delivered by contin- 
‘recognifed furnace manufacturer, ‘‘practically forever’’ at lower temper- vous-mesh Nichrome V Belt. 


atures such as 1300°—1400°F.—often employed for considerable periods 
in furnaces of this type —their useful lives are measured by service ren- BELT SPECIFICATIONS 


oF. length: 98’ 6” 
dered under heat at 2050 width: 20” 
: mesh : 3/8” 
ALL KNOWN RECORDS BROKEN wire : 12 gauge Nichrome V 


Says Ashworth Bros., Inc., maker of the belt: ‘‘This Nichrome 
V wire belt was installed in a modern electric copper brazing furnace and 
Operated at the Detroit plant of National Stamping Company from Junel, 
1947 to September 24, 1948. Its history, including approximately 7,000 
hours at 2050°F. under full load, indicates it broke all records for 
this type of service.” 





MORE OUTSTANDING FACTS 


Further information only emphasizes the noteworthy perform. 
ance of this veteran piece of furnace equipment. For example: 


(a) Belt Size—belts of this size, 98’ 6’ long x 20’ wide, must 
be exceptionally stable to give such long and effi- 
cient service 

(b) Production — approximately 380 Ibs. of work were handled per 
hour. 


| YOUR HEAT-TREATING PROBLEMS AND DRIVER-HARRIS 


In selecting vour heat-treating equipment, remember the out 

standing ability of Nichrome V to give top-level performance at high 

e . temperatures, such as that of copper brazing. And remember, too, that 
Driver-Harris has been engaged in finding the correct answers to furnace 
problems for more than 35 years. Our accumulated experience and unique 
specialized knowledge will help you to lower operating costs, soduee main- Feed end of furnace—parts being placed on Nichrome V belt 


nance, minimize repairs, increase production. . . 
my 4 vb tenanc 7 ee productio (This belt supplied by Ashworth Bros., Inc., Worcester, Mass.) 


i wee = 


Nichrome is manufactured only by 


i Driver-Harris Company 


HARRISON, NEW JERSEY 





BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


*T.M. Reg. US. Pot. OF, 








Dutro Cushioned Floor Mat, 
made by Dutro Company, 
Oakland, California. 


It puts a cushion under foot—lowers expense too! 


HESE floor mats used to lead a 

rough, and often a short life. 
The rubber binding strips on the 
underside wouldn't stand up under 
hard usage—as well as the effects 
of oil, grease or acid. 

The makers of Dutro Cushioned 
Floor Mats, after tests of many 
rubber compounds, found that 
Hycar American rubber not only 
solved the problems, but gave them 
extra advantages. 


For example, mats have been in 
use for three years and Hycar is 
still doing a first-rate job! It acts as 
a resilient cushion—helping reduce 
worker fatigue. Mats do not come 
apart or stretch out of shape. They 
protect dropped tools and parts. 


These floor cushions are paying 
for themselves many times over in 
machine shops, canneries, restau- 
rants, locker rooms and other 
“problem spots” where service 
conditions are severe. 

Hycar American rubber set the 
pace here, as it has in so many other 
products, because of its versatility. 
It resists heat and cold, weather 
and wear. It’s light in weight, has 


Hycar 


Reg US Par OF 


Amuruci Ry per 


high tensile strength, is highly resil- 
ient. It’s oil-resistant—gas-resistant. 
Compounds can be varied from 
extremely soft to bone hard, and 
can be made in many colors. 

Besides being a base material, 
Hycar may be used as a plasticizer 
... asa modifier for phenolic resins 

.. as an adhesive ... asa latex for 
coating or impregnating. 

Hycar is used in practically every 
field, in dozens of ways. Perhaps it 
may answer your problem—im- 
proving a product or developing 
a new one. For complete informa- 
tion and helpful service, please 
write Dept. HJ-7, B. F. Goodrich 
Chemical Company, Rose Building. 
Cleveland 15, Ohio. 


B. F. Goodrich Chemical Company .. 


GEON polyvinyl! materials + HYCAR American rubber + GOOD-RITE chemicals and plasticizers 
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COLORFUL EYECATCHER ADDS EXTRA APPEAL 


To help build sales for your product, General Electric cord sets 
are now available with the tough, attractive G-E “400” plug. 
Cord sets displaying this colorful new plug give your product 
that little extra up front where the competition is the keenest— 
right on the counter—at the point of sale. 


© Red, gray, black, or brown color 

© One-pi plastic, Ided d 

© Strong, solid brass blades 

® Smooth, high-gloss surface 

© Bell-mouth opening at heel end permits free movement, 
increases cord life. 





Teamed with the new General Electric Preen-X heater cord, the 
“400” plug makes an attractive cord set for heating appliances. 
When used with other cords in the General Electric line, this 
“400” plug offers an opportunity to add a distinctive feature to 
electrically-powered tools, machines, and appliances. G-E cord 
sets with the “goo” plug provide an extra talking feature—an 
extra selling point. 


Why not see what a General Electric cord set with a “400” plug 
can do for your product? Just check “A” in the coupon. 


HERE'S THE NEWEST HEATER CORD IDEA 


Consumer-tested and approved —this new General 
Electric Preen-X heater cord offers designers 
something excitingly new in a heater cord—with 
practical advantages over old-type heater cords. 
This amazing new cord is of rip cord construction, 
with one conductor marked by an identifying 
rib. It’s easy to rip, easy to strip, easy to connect. 
It’s availab'e in either black or brown color, and 
is listed by Underwriters’ Laboratories, Inc. 
Preen-X heate. cord defies abrasion and annoying 
kinking—actually has more than ten times the 
abrasion resistance of ordinary, braided cords. 
Preen-X heater cord is water-, oil-, and grease-proof. 
It’s good-looking, too—the smooth, flexible jacket 
rejects lint, resists soiling. 

For more information on this brand-new, General 
Electric cord—Preen-X heater cord—check “C” 
in the coupon. 





SIMPLIFY YOUR SELECTION OF POWER SUPPLY CORDS 


For household appliances, for nachine-shop tools— 
for light-, medium-, and heavy-duty equipment— 
simplify your problem of cord selection by standard- 
izing on General Electric Flamenol* cords. 


These tough cords have what it takes to withstand 
the effects of household or machine-shop abuse. They 
have a smooth, easily-cleaned, thermoplastic jacket 
that’s as hard-wearing as it is good-looking. It is 
resistant to water, oils, alkalies, sunlight, and acids, 
yet it’s flexible, strong, and easy to handle. 

Do you have a power cord problem—would you like 
to know more about General Electric portable cords? 
Just check “B” in the coupon below. 


General Electric Company, Section 14-767 
Construction Materials Department 
Bridgeport 2, Connecticut 


Please send me, free, the items checked below: 


A [) Information on the General Electric “400” plug 

8 Information on General Electric portable cords 

C [) Information on new General Electric Preen-X heater cord 
D (| Information on the subject attached 

Name 

Company 

Title 

Street 

City Zone State 


*Trade-mark Reg. U.S. Pat. OF. 






GENERAL (6) ELECTRIC 





@ If corrosive conditions are shortening the life of your 
oil seals, the Johns-Manville Clipper Seal should pro- 
vide a practical solution to your problem. 

Here’s why: The Clipper Seal’s molded body is 
entirely non-metallic and is, therefore, unaffected by 
most forms of corrosion. To meet special conditions, 
the garter spring which holds the lip in contact with 
the shaft can be furnished in various corrosion-resistant 
metals . . . or Clipper Seals of special design that do not 
require garter springs may be used. 


The one-piece, concentric molded design of Clipper 
Seals also assures a number of other advantages. The 
hard, tough outer heel of the Clipper Seal is resilient 
enough to conform even to a slightly out-of-round 
cavity. And the soft, pliable inner lip always maintains 
a light, but positive sealing pressure on the shaft, with 
minimum wear on the seal. 


Clipper Seals are quick and easy to install, may be 
had in split or endless types, are available in sizes 


Johns- Manville 








, 


tailor-made to (U2 corrosion 


from 4%"’ 1.D. up to 66” O.D. If you have a special 
sealing requirement, or wish to consult abouta ,... 
special design problem, write Johns-Manville, 
Box 290, New York 16, N. Y. 








Here’s how Clipper Seal works: 


— 





The flexible lip (A) is held 
in light but firm contact 
with the shaft by means of 
the garter spring (B). Pres- 
sure on shaft is carefully 
pre-determined to mini- 
mize wear, yet effectively 
seal against leakage. The 
rigid heel (C) provides a 
press fit in the cavity, as- 
suring a tight lubricant- 
‘retaining seal at this point 
also. 

















PACKINGS & GASKETS 
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Ample Wiring Space. 








~NEW MICRO Precision Switch 


rating — 12 Horsepower Motor at 230 Volts a-c. 





Sturdy Type ‘'F’’ Die Cast Housing 


This small switch 
will handle a 1% 
H.P. motor at 230 
volts a-c. It is 
available with tive 
ditterent types of 
actuators 


This MICRO Type 
I 


die cast hous- 


ing is designed for 
the high capacity 
Type “A” Switch. 
The synthetic rub- 
ber seal boot covers 
the operating 
plunger and resists 
the entrance of oil, 
moisture, dust, etc. 
Available in right 
and left hand de- 
signs. 





1. 


In the new Type “A” Switch, MICRO 
SWITCH offers a small, lightweight, accurate 
switch to handle the high current inrush re- 
quired in the operation of solenoids, motors 
and tungsten lamps. 


The MICRO Type “A’’ Switch is listed by 
Underwriters’ Laboratories for 142 H.P. motor, 
230 volts a-c; % H.P. motor, 115 volts a-c; 20 
amperes, 125, 250 or 460 volts a-c; tungsten 
lamp, 10 amperes, 125 volts a-c. Rated for 75 


amperes inrush capacity to 460 volts a-c. 


If your design requires a small precise control 
switch which must take high current inrush 
throughout a long life . . . with no danger of 
welding or sticking . . . be sure you have all the 
facts on this new MICRO Type “A” Switch. 


If your design calls for any kind of a small pre- 
cision switch, MICRO SWITCH representa- 
tives can select from over 3900 variations of 
switches the one best suited to your needs. Call 
or write a MICRO SWITCH engineer at one 
of the offices listed below. 


ecision switches 


“USES UNLIMITED” 


A dramatic MICRO 
SWITCH 16 mm. sound 
motion picture in color, is 
available to industrial 
groups, training classes, 
schools and colleges. Run- 
ning time, 35 minutes 





© 1949 First Industria! Corp 


MICRO switcH 


FREEPORT, ILLINOIS, U.S.A 





BRANCH OFFICES: 
Chicago * New York * Boston + Cleveland + Los Angeles 


SALES REPRESENTATIVES: 
Portland ~ St. Louis . Dallas + Toronto 











I; pays to use your 
custom molder's know-how ‘ 


say men who make television ““‘beaming”’ devices 





No. in a series on Plastics Skill at Work... 


— < 


> PROJECT: Two-r it ase to house 


— transformer for antenna rota 


CUSTOMER lliance Manufacturing Co., 
Alliance, Ohio 





MOLODER: Evans-Winter-Hebb Inc 


MATERIAL: Economical general-purpose 
Durez phenolic plastuc 

















ECONOMY: Molder eliminates many operations by produc- $PEED: Two-cavity compression mold with hydraulic cylin- 
ing . 2ctronic control case and face plate with lugs, bosses, ders for coring holes maintains high output. Front panel is a 








cutouts, and inserts all “molded-in.” four-cavity mold. Loose wedges form light bulb socket hole. 
At first glance this control box looked exact compass point for optimum re- that only four screw posts be used, and 
like a straightforward job of molding ception...strong signals, clear pictures. that these be molded into the Durez. 
Yet a small design change sug; Armchair control was provided by a Results: one, a more serviceable prod- 
by the molder points up a fact that is three-position switch in an attractive uct, and two, a simplified assembly. 
gaining wide recognition these days Durez plastic case * * * 

The earlier you call in a first-class pla Examining the blueprints, Evans- For specialized experience with phe- 
tics man, the more you stand to gain by his Winter-Hebb molding men saw eight nolics, the most versatile of all plastics, 
experience. tapped holes for mounting the trans- your molder will welcome his Durez . ’ 

In the Tenna-Rotor, Alliance Mfg. had former in the top of the control box. held man in your planning sessions 
developed a motor-driven TV and FM To provide a stronger and more dura- Call on us without obligation. We'll 
antenna rotation device that selects the ble and rigid mounting, they suggested gladly serve you and him. 





A new hit with plastics users everywhere MOLDING COMPOUNDS 
is the handy''Durez Check-Chart."’ Write 
for yours. Durez Plastics & Chemicals, Inc., . INDUSTRIAL RESINS 
1537 Walck Rd., N. Tonawanda, N. Y. ; 
















PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 


Propuci ENGINEERING 












OVERLOAD PROTECTION 


Here is a small, manually operated starter that will satisfy 
the latest ruling of the National Electrical Code ... which 
requires overload protection for a great many fractional 
horsepower motor applications. The Bulletin 600 Starting 
Switch is built in the single- and double-pole construction, and 
is rated one horsepower and less. Its dependable thermal 
breaker trips the switch under a sustained overload, pro- 
tecting the motor against burn-out. When the overload is 
cleared, the breaker is easily reset with the switch lever. 
However, the switch cannot be held closed so long as the 
overload condition remains. 


Open view of enclosure Closed view of enclosure 
for surface mounting for surface mounting 


<2) 


ran ¥ 


The Bulletin 600 Starter is available in enclosures to meet 
every service requirement. Send for complete data. Allen- 


Bulletin 600 Switch with Bulletin 600 Switch fits any Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin. 


waterproof enclosure standard switch box 


eeeeeeeeeeeeeeeeeeseeseeeeeeeeeeeeeeee 








<— 


er. Ce ae 


(AB) ALLEN-BR, 


\ Quality 
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BULLETIN 600... 


The Popular Starter for 
Machines Using Mofors of 1 Hp or Less 





Designed for Modern Requirements 


Bulletin 600 
ted ° ° 
nin “Sh e . ‘ This reliable snap switch starter has 


Press - ; = been redesigned—inside and out—to 
provide more wiring space . . . more ac- 
cessible terminals . . . and a far more 
attractive appearance on your machine. 

: Meets N.E.C. requirements and is a 
Triumph Cookie Dropper ° sales asset on any motorized machine. 
with Bulletin 600 


cree 0 + MD + + B+ + + + RE + + Ee ee eee eee fF OHHH SEHSHEHEEEHSEHEEEEEEHEEEH ESHEETS EEE EEE EEE HEHEHE EEEEED 


Bulletin 600 
controlling a 
sump pump 





Blakeslee Vegetable . 
Peeler with Bulletin 600 . Silesian 600 cn 6 wt 


Starter heater 


Oil- 
burner : 
and cir- + 
culating ¢ 
pumps ° 
control- : 
led by - 
Bulletin ° 
600: 
Starters . 


Bulletin 600s 
mounted on a dis- 
tribution panel 


eoceee FM BR OR b Gps ee we ee ee eee 






Ni “cs 
ALLEN-BRADLEY CO. 
STARTING SWITCHES ron su MOTORS 1316 S. Second Street 


Ss QUALITY Milwaukee 4, Wis. 








NATIONAL OIL SEAL LOGBOOK 



























) USE OF EXTERNAL-WIPE SYNTECH rae 
| / OIL SEALS FOR WHEELS AND er 





. Sees 
i} ~ SIMILAR APPLICATIONS ie 
) he 
| [ nal-wibe National Syntech* seals are idea for ie 
} a 4 t 
) front wheels of cars and light trucks; and for trailers, where 
‘ | 
| rer €d and remounted frequently 











Figure 2 
Springless External Wipe Oil Seal 





Figure 1—Typical Wheel Application 


EW external-wipe oil seals with  (b) sealing lips point inward, so re- 


mounting is completed with instead 


offer important advantages to auto- 


synthetic rubber sealing members 


of against the sealing direction. 








) motive manufacturers. In many wheel 


Figure 
Spring-loaded External Wipe Oi! Secl 


For superior sealing, these National 

Syntechs also have rubber-covered 

Inside Diameters. And their simplic- 
- 


applications, they facilitate assembly, 
make wheel removing and remount- 


ing easier, give zero-leakage, low- . Pg , National Syntech seals and their 

7 yO Ss S a subs ’ 
torque sealing and moderate cost 7 oe paneer hliein renee application to your product, consult 
ll 1 oN saving to the manufacturer—better the nearest National Oil Seal Engi 
An exceptionally good use of Na- sealing at less cost! 


neer, or write direct to factory 


NAL 


tional Syntech external seals is the 
For other mechanisms where ex- 


treme dust, dirt, heat or speed condi- 
ing, zero-leakage seals that can be one exist, other new National 
‘left on the hub when wheels are external Syntech seals are available. 

National 360,000 For example, in high speed, high 
Syntech externals (Fig. 2) not only nen applications (such as 
: " ., aircraft landing wheels, etc.) where 


car trailer wheel (Fig. 1). Here the 
manufacturer requires long-wear- 


NATI 


ND Fl 








removed. New 


meet these requirements, but actually 


NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, California 
Plants: Redwood City and Los Angeles, 
California; Van Wert, Ohio 


centrifugal force is a factor, a spring- 
loaded external Syntech (Fig. 3) 
proves highly effective. 


simplify wheel shifting. This is 
because (a) these seals press-fit onto 
thus not moved 


the hub and are 


) when wheels are dismounted, and 


For complete information on new 


* Trade Mark Registered 








CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BUFFALO: 56 Arlington Place, Grant 2280 MILWAUKEE: 647 West Virginia St., Marquette 8-8986 


CHICAGO: Room 2014 Field Building, Central 6-8663 
CLEVELAND: 210 Heights Rockefeller Bidg., Yellowstone 2720. 
DALLAS: 301) Highland Pork Village, Justin 8-8453 

DETROIT: Room 1026 Fisher Building, Trinity 1-6363 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246. 

LOS ANGELES: 2244 East 37th Street, Kimball 6384. 
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NEW YORK CITY: 122 Eost 42nd Street, Lexington 2-8260 
PHILADELPHIA: 401 North Broad Street, Bell-Walnut 2-6997 
REDWOOD CITY, CALIF.: Broadway and National, Emerson 6.386! 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-188! 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366 
WICHITA: 340 North St. Francis Ave., Wichita 2-697). 
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EA DEVELOPED 
| BY 


AN ID 


INTO A 


Y CO. 
GEUDER, PAESCHKE & FRE 






This Stainless Steel Campbell “Counter 
Kitchen” came to us just as an idea. It 
was developed by G. P. & F. Models 
were made in our experimental labora- 
tory, construction perfected by our en- 
gineering staff, and the final product 
completely fabricated, assembled, wired 
for automatic electric operation, and 
polished to a satin finish...all as a 
part of G. P. & F. complete service. 


This is just another example of 


E & FREY CO- 
ER PAESCHK 
GEUD uate ALL FACILITIES 


© If you have “just an idea,” or a need, market”... if your own production lines 
G. P. & F. is ready to help you develop it. are inadequate and you hesitate to add cost- 
If you have a product that requires im- ly equipment, investigate G. P. & F. proved 
provement or redesigning to add beauty complete service. 

and lower production costs for a “buyer's 





NG 
ENGINEERING — a caaiie 
Prominent companies, both large and cramping DRAWING on 
small, are taking advantage of G. P. & F. - be og oe 
service in the production of sheet steel Seen ope wwe 
and aluminum items ranging from auto- TINNING _— me 


ELING 
motive and farm equipment parts to VITREOUS ENAM 


enameled washing machine tubs and 





stainless steel fruit juicers. 





Our engineering, metal 

sf \ working and finishing spe- 

Write Contract Division eoBe~ Be |\_ cialists will gladly work 
\ CONTRACT pivision // with you. 

— ss 
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G PelaMibz bearings help increase 
demand for Universal electric motors 


Outstanding, unfailing performance has 
created the ever-increasing demand for 
precision electric motors built by the 
Universal Electric Company of Owosso, 
Michigan—and that superiority is due, 
in part, to the Gramix bearings used in 
these motors. For example, the Shaded 
Pole Induction Type Motor illustrated, 
rated 1/30 H.P., is equipped with Gramix 
self-aligning shaft bearings. Although 
these bearings, like other Gramix parts, 
are largely self-lubricating, they receive 
additional lubrication by wicking. This 
assures smooth, practically frictionless shaft 
rotation at the rated speed of 1500 RPM. 
Gramix parts are strong, tough, and eco- 
nomical. Made by die pressing powdered 
metal to close-tolerance size, they require 
no costly machining or finishing. Bearing 
surfaces are perfect for rotating, oscillating 
and sliding motions. 






























We will be glad to study sketches of 
your products and advice you where and how 
Gramix parts may improve mechanical performance 
and save you money. Write today for your copy of 
our new 264-page catalog of Gramix specifications 

and applications. 


THE UNITED STATES GRAPHITE COMPANY 
DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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THEIR DOMES 
AND BOTTOMS 


ARE Luke1 
Ga- Shipped 











6-foot Flanged and 
Dished Head-Shapes, 
% gage and 17 
over-all depth, were 
used in these oil 


circuit’ breakers, 








o 
The basic shape of these flanged and dished with these steel head-shapes. Production time is 
Lukens Head-Shapes was exactly what the de- saved because those forming operations have been 
signer of this electrical equipment had in mind, done by Lukens. Plant equipment is released for 
He planned the cireuit’ breaker around them. other work. 
Accurate in form and dimensions, these Head- Lukens makes head-shapes as small as 4 inches 
Shapes went right into his fabricating shop to have and to over 20 feet in diameter; as thick as 6! 5 
the shells and fittings added. inches, ‘They are made in all commercial metals— 
Hundreds of standard Lukens Head-Shapes are carbon and alloy steels, including stainless, or non- 
available to designers who can similarly plan their ferrous metals and the widest range of clad steels 
equipment around them, Electric motor end bells, produced anywhere. 
concrete mixer drums, gear webs, gear guards, Catalog No. | lists 3.989 standard Head-Shapes. i 
machine bases and pipe line expansion joints are For a copy, write Lukens Steel Company, 405 
ty pical examples of what some designers have done Lukens Building, Coatesville, Pennsylvania. 


LUKENS “Head Work", a 16mm motion picture in sound and color, on spinning and pressing of Lukens 


Heads is available without charge. Running time: 27 minutes. Write for a booking date. 


FOUR INCHES TO OVER TWENTY FEET IN DIAMETER 





3 Propucr ENGINEERING ury, 1949 








RIGHT in their element... 


ON HYDRAULIC SYSTEMS 





Brown & Sharpe pump as 
standard equipment for 
hydraulic operation of 
machine tool 


For pressures up to 100 Ibs 
p.s.i NOS. 1S, 25 and 35S 
ROTARY GEARED PUMPS 
with helical gears. Self-lubri 
cating. 


For pressures up to 200 Ibs 
p.s.i NOS. 53 and 55 
ROTARY GEARED PUMPS 
with roller bearings and helical 
gears 


For pressures up to 500 Ibs. p.s.i 500 SERIES ROTARY GEARED 
PUMPS — six sizes — with Herringbone Gears. Needle bearings, ground 
joints, alloy steel shafts, reversible back drain for reversing rotation 
All moving parts balanced hydraulically the 4 larger sizes, are bal- 
anced mechanically also. Foot-type mounting brackets available to 
meet practically any mounting condition. 


Compact installa 
tion of Brown & 
Sharpe pump for 
hydraulic operation 
of stoker unit 


Because these rotary geared pumps are specifically 
designed for hydraulic service, their features show 
up to advantage in daily operation. They are sim- 
ple, compact, dependable and quiet. Their gears 
are made with extreme accuracy... to standards 
that characterize Brown & Sharpe machines and 
equipment. All have a mechanical seal designed to 
prevent leakage and eliminate gland adjustments. 
Everything about these pumps... design, mate- 
rials, and manufacturing ...is the result of long 
erience in meeting pump requirements for 
machine tools and other machine equipment. 
Thousands of these pumps in daily service are 
giving performance that proves they are RIGHT 
in their element on hydraulic systems. Get com- 
plete information and specifications. Write for 
Pump Bulletin. Brown & Sharpe Mfg. Co., Provi- 


dence 1, R. I., U.S. A. 
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\ Perhaps our conservative attitude towards metal powder 
applications has discouraged many manufacturers from mak- 
ing use of powder metallurgy. 


Naturally, we’re sorry about this. But our established realis- 
tic policy of taking only the kind of business that results in 
lasting satisfaction for the customer remains unchanged. 


We'd still rather lose an order than speculate with a manufac- 
turer’s time and money on the mere chance that powder metallurgy 
( might work for him. 


That’s why we consistently emphasize the requirements for 
practical metal powder parts production. That’s why we tell 
you that we can’t honestly begin to accept your business un- 
less the parts you need fulfill these conditions: (1) The 
shape permits good die fill and proper density; (2) the order 
is sufficiently large to justify initial tooling costs; (3) the 
physical properties and tolerances required are within the 
range obtainable in normal factory production. 


MORAINE PRODUCTS 

f DIVISION OF GENERAL MOTORS DAYTON, OHIO 
, 

METAL POWDER PARTS... BY MORAINE 


38 Propucr ENGINEERING — Jury. 1949 





















» ENGINEERED IN PLASTICS 


BY GENERAL ELECTRIC 












Plastics Land the Big Ones 





® Plastics go fishing! Major parts for the Inductor salt water complete plastics service can work for you—to design, en- 
surf casting reel are molded by General Electric for the gineer, and mold plastics parts to meet your individual needs. 
Ocean City Manufacturing Co., Philadelphia, Pennsylvania. Take advantage of this unique service—discover how often 


For this job, G-E formulated a tough, durable plastics it can lower your costs, improve your products. 


material of high impact strength. It is unaffected by salt Write us for more information, outlining your require- 


water. And General Electric alnico permanent magnets are ments. Or contact your nearest G-E sales office. We'll be 


built into this reel to form a new, magnetic “anti-backlash” 


glad to send you, free, the interesting, informative booklet, 
brake. 


“Design Data on Plastics.’ Address: Plastics Division, Chem- 


ical Department, General Electric Company, | Plastics Ave- 
that plastics have a place in your business. General Electric's nue, Pittsfield, Massachusetts, 


You may not manufacture fishing reels, but it’s likely 


G-E COMPLETE SERVICE—AT NO. I PLASTICS AVENUE 





Backed by 54 years of ex No. | Plastics Avenve com A types of plastics.cCom- 
Perience We've been designing plete plastics service-—engineer- pression, injection, transfer and 
and manufacturing plastics prod- ing, design, mold-making. G-E in- cold mold facilities high and 
ucts since 1894. General Electric dustrial designers work with our low pressure laminating fab. 
research facilities have expanded engineers to create plastics parts, ricating. G-E Quality Control-—a 
continually, working to develop sound and good looking. Skilled byword in industry, means as 
new materials, new processes, new mold-makers in G-E toolrooms many as 160 inspections and y 4 
applications for plastics parts iverage over 1} years experiences analyses for a single plastics part 


GENERAL ¢73 ELECTRIC 


General Electric plastic s factories are located in Scranton, Pa., Meriden, Conn., Coshocton, Ohio, Decatur, Ill., Taunton and Pittsfield, Mass 
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G.S. Small Gearing Transmits the Power 


in Chicago Electrie’s “Handyhot” Washer 


HE soft, smooth purr of G.S. precision gearing is 

characteristic of the ‘“HANDYHOT” Washer and 
other fine appliances by Chicago Electric. Extremely 
particular about the components they buy, this qual- 
ity manufacturer knows they can depend upon G.S. 
for uniform accuracy together with the economy 
that only Aighly efficient mass production can give. 
Long experience in the quantity production of Frac- 


SEND FOR 





our 4 page catalog bulletin illustrating and describing many dif- 
ferent types and applications of G.S. Small Gearing. It may offer 
valuable suggestions and ideas you can use. Write today 


tional Horsepower Gearing exclusively has given 
G.S. craftsmen the knowledge and facilities required 
to make BETTER gears at reasonable cost. Learn 
why G.S. has become the ““World’s Largest Exclu- 
sive Manufacturer of Fractional Horsepower 
Gears’’. Let a G.S. engineer give you ideas, sugges- 
tions and cost estimates. There’s no obligation. 
Write or phone today! 


FRACTIONAL HO, 
s 





BAR Specialties 


Spurs + Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


MEMBER OF 





Propuct ENGINEERING — JuLy, 1949 









































A Cwalire Yailiypivee of Beailly 


- made of 


oTYRON 











awe td awe 





tek ete awee dt 
Pee nee tee 





When the nature of your product 
demands that it excel in beauty as well 
as functional value. specify Styron 
(Dow polystyrene). For behind the 
beauty 
Styron lie the research facilities, pro- 
duction skill, engineering experience 
and designing abilities of the custom 
molder and Dow. 

The Styron formulation employed 


PLASTICS DIV 


of all products molded of 


= he ok, ee 








for the above “Lotus Box” is only one 
of many polystyrene formulations pro- 
duced to fill a wide variety of appli- 
cations. The Dow Chemical Company 
works with qualified custom molders to 
help them utilize Dow plastics to the 
best advantage in your products. Let 
us put you in touch with a qualified 
custom molder who can solve your 
produc tion problem. 


ISION, DEPT. T-39 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 


New York © Beston © Philadelphia * Washington « Cleveland Detroit « Chicago © St. Louis ¢ Houston © San Francisco © Les Angeles © Seattle » Dow Chemical of Canada, Limited, Toronto, Canada 
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Desianed and Molded by Amos Molded 

Plastics, Edinburg, Indiana, for Alden 

Plastics Corporation, 230 Fifth Avenue, 
New York City 
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When You Give 
A Turret Lathe 
A 


BRAKE? 











Ce irtes) Warner A Swasev 
ANSWER: You reduce machine handling time and 
increase production because you get fast, more fully 
automatic cycle operation. The W &S 16” Electro- 
Cycle turret lathe, especially designed for machining 
non-ferrous metals, uses the Warner Electric Indus- 
trial Brake. It gives lightning fast spindle stops and 
closer spindle positioning — that means fast load and 
unload of workpieces. 





HE BRAKE: Note compact design . readily adapts 


to machine or motor. Unit consists of only two parts 

. one fixed and one moving. Brake is automatically 
self-adjusting for life. Wide range of sizes to meet vari- 
ous requirements. Fits N.E.M.A. standard motor shafts. 





MAGNET SECTION 


Unique electro-magnet faced with 
extra long-wearing, molded friction material. Power is 
applied through coils imbedded below. Energizing 
applies friction plus magnetic attraction for super- 
powerful braking or clutch action. 


ARMATURE SECTION: Armature is only moving part. 
Consists of magnetic material segments welded to steel 
back plate for unmatched heat dissipation. Heat 
has no effect on efficiency segment expansion is 
linear . . . keeps full magnet contact at all times. 


® Warner ICB Units* are low-cost key to more 
automatic, safer operation of wide variety of 
motors and machinery . . . give you infinite con- 
trol of degree of clutch or brake action. For de- 
tails or engineering assistance write: WARNER 
ELECTRIC BRAKE MFG. CO., Beloit, Wis. 





*ICB Unit —The trade designation for the 
Warner Electric INDUSTRIAL CLUTCH 
OR BRAKE UNIT. 
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PLAN YOUR 


PHY 


ALONG THESE 
LINES... 





d production up with 
darts Contract Service. 


cheduling are controlled from mine 
ished parts. There is no scrap to han- 
, sort and ship. As a result, costs on some 
Barts have been reduced as much as 30%. 





k A number of leading manufacturers are 

= igual emia 
advantages with the light weight, long liv my already profiting from this complete con- 
low cost qualities of aluminum. tract service. For a list of equipment and 


can supply you with aluminum parts or com- 


other advantages, mail the coupon below. 
plete assemblies—as you specify—in quan- 


Or call the Reynolds Field Office listed 
under “Aluminum” in your classified tele- 

You get the savings of mass production phone directory. Reynolds Metals Company, 
and a dependable source of supply. Quality Industrial Parts Division, Louisville 1, Ky. 


tities you need—on the date you name. 


REYNOLDS METALS COMPANY 

Industrial Parts Divisi 

2050 South Ninth Street, Louisville 1, Kentucky 
Send the new folder on Aluminum Parts and 








NDUSTRIAL Assemblies. 
Name ___ Title 
A complete aluminum Company eae 
blanking - embossing + Street Address 














- forming - roll shaping assembling and finishinge 4) = _Zone Seate. 


THE COMPLETE ALUMINUM SERVICE FROM BASE METAL TO FINISHED PARTS 
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DOUBLE PROFITS... 


both in production and sales 
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eee When AMERICAN PHILLIPS SCREWS 
“‘“come aboar 


y Toloks my Vidi. (CML, mia celeleimelels re Boats almost build themselves... 


with the handling ease, driving speed, and non-slash protection of American 

Phillips Screws. Every fastening is clean and shipshape .. . turned up flush, 

/ to stay. And every American Phillips fastening takes only half as long as an 
/ old-fashioned slotted screw. So costs are really keelhauled! 


/j y teolekis my Viel. (cm, my Vet From boats to bamboo bars, the American 


Phillips universal cross-recess enables manufacturers to put new decorative 

R CANT 1 SUP OUT = values, new sales appeal into their products. For American Phillips fasten- 

4-WINGED Is TAPERED RC atl ings say “Modern Quality” so plainly that many manufacturers find it mighty 

aa on vi good business to merchandise: “American Phillips Construction.” How 
about you? 





AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 











MERICAN jjiii 


ALL TYPES & 


IS o METALS: Steel, 
IS on Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 


con bronze) 


Chicago Il: 589 E. Illinois St. Detroit 2: $02 Stephenson Building 
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Need small lots of seamless tubing right now? 





i > 


TALULU 
\( 


HIGH CARBON CHROME STEEL—A DIRECT 
QUENCHING STEEL WHICH GIVES THROUGH 
HARDNESS IN MODERATE SECTIONS. 


TYPICAL aircraft parts collets 
USES: slitter knives bushings 
bearing races spindles 


pump parts and plungers grinding machines 
precision instruments 
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LOW CARBON NICKEL-MOLY STEEL—A 
CARBURIZING STEEL WHICH GIVES HIGH 
SURFACE HARDNESS WITH A TOUGH CORE. 


TYPICAL _ piston pins sleeves 
USES: bearings bushings 
farm equipment pump parts 


knitting machinery perforating guns 


These 2 TIMKEN’ wear-resistant steels 
will do 90% of your hollow parts jobs 


... AND YOU CAN GET DELIVERY NOW 
FROM WAREHOUSE STOCK! 


Need steel for making hollow parts? Nine chances out 
of ten you'll find that one of these two general-purpose 
Timken’ alloy steels will do the job. Warehouse quan- 
tities can be shipped within 24 hours after receipt of 
your order! 


52100 is a high carbon steel that can be heat treated 
to file hardness and tempered back to any desired point. 
In moderate sections it is through-hardening. It re- 
sists wear and frequently can be used in place of more 
expensive steels. 


“Nickel-moly” is a low carbon, caburizing steel that 
develops high case hardness and a tough inner core. 


50th birthday of the company whose products 
you know by the trade-mark: TIMKEN 
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This gives it exceptional stamina and shock absorbing 
qualities. 

With these two Timken steels to choose from you have 
a range of qualities that is broad enough to meet 90% 
of your hollow part needs. And by using tubing in place 
of bar stock you can save both material and machining 
time. 52100 is available in 101 sizes from 1” to 10%” 
O. D. and “Nickel-Moly” comes in 52 sizes from 
1.389” to 10.223” O. D. 

No matter which analysis you choose you'll be sure of 
uniformity from tube to tube and order to order be- 
cause every step in manufacture is controlled in the 
Timken Company's own mills. Write for free stock lists. 
The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, O. Cable address: ‘“'TIMROSCO”. 






Specialists in alloy steel 


including hot rolled and cold finished alloy 
steel bare 


ge of stainless, graphitic and standard tovl 
analyses—and alloy and stainless seamless steel tubing 





a complete rang 


45 








She knows (as you do) 
Women like these lightweight lawnmowers. They make 
grass cutting easy and take plenty of Knocks without break- 
ing. They sell by the thousands because the price is right. She doesn’t know (but you do) 
Aleoa Aluminum Die Castings established a sales pref- 


With the ability of the Alcoa organiza- 
erence in lawnmowers. They can do the same for your tion come important advantages of Alcoa 
product. Improve its looks. Boost its performance. Lower Die Castings themselves. They do not 
its price. Now is the time to start planning. Ask your “creep” nor “grow”. They are excellent 
Alcoa sales office for the book **Designing for Aleoa Die conductors of heat and electricity. Add 
Castings”. Or write ALUMINUM CowpANy OF AMERICA, these advantages to a bonus of light 


611G Gulf Building. Pittsburgh 19. Pennsylvania. weight and a competitive price structure. 


ALCOA ALUMINUM Die Castings merit your FIRST consideration 





INGOT - SWEET & PLATE - SHAPES ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE + SAND DIE & PERMANENT MOLB CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS - FABRICATED PRODUCTS ~ FASTEMERS ~- FOIL + ALUMINUM PIGMENTS - MAGNESIUM PRODUCTS 
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a-c motor upkeep costs 
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you can 6e SURE... i iTS 


Westinghouse 


SAVING 


BY ELIMINATIN 
NDICATED 


¢ LUBRICATION 


Here’s how Life-Line motors can save you half the upkeep 
cost, and more. 

A recent survey of 114 large motor users—operating 
131,626 a-c motors of 1 to 50 hp—shows how much 
motors really cost when you figure actual “Life Cost’. 

The survey shows that the yearly average cost of 
periodically lubricated motors was $270 for every 
hundred motors installed. 

On lubrication cost alone, Life-Line motors saved 
this $270. That’s because Life-Line requires no periodic 
lubrication—no added lubrication of any kind. 

The survey also indicates that the yearly outage cost 
per hundred motors, for repairs and lost machine and 
man-hours, was $960. 

The record of 500,000 Life-Line motors in service, 
to date, indicates a failure rate averaging less than half 
that of conventional motors covered by this survey. This 
means over 50% indicated reduction in motor outage 
costs—in short, a possible saving of $480 per year with 
Life-Line. 

Add these savings—$270 for lubrication plus $480 
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motor OUTA a 





$970 
$480 





3760 


for outages—and the result is $750 per hundred motors 
per year. 

Can you afford to pass up savings like these? Get 
the facts on the savings possible in your plant. Ask 
your nearby Westinghouse representative for a copy of 
B-4321 “How to Cut Motor Costs $750". Or write 


Westinghouse Electric Corporation, P.O. Box 868, 
J-21514 


Pittsburgh 30, Pennsylvania. 




























Controlled end play— 
Takes shock and noise 
out of end play jolts; 
allows precision assem- 
bly into your unit. Rotor 
remains at absolute 
magnetic center. 


Rugged housings — As- 
sure accurate align- 
ment of moving parts, 
















Super-safe lubrication— 
Extra large reservoirs 
with recirculation of 


lubricant, 


H.P. rated at full load— 
Motors individually 
tested to assure speci- 
fied h.p. rating. 


Flush surface rotors — 
For quiet, smooth, bal 
anced operation. 


Individually fitted bear- 
ings—Fitted to the shaft 
at .0001” tolerance, at 
clearance of .0005”. 


Precision field construc- 
tion— Machine wound, 
varnish baked coils are 
highly resistant to oil 
and humidity. 


Accurate alignment— 
Concentric air gap is 
assured by machined 
frame and _ self-align- 
ing bearings. 





MicroMorors 


There’s a lot of difference in today’s electric motors. 


Outwardly, they all conform pretty much to a general pattern 
for each particular type, size and purpose. 


But the experienced buyer of motors knows that the real 
character—the genuine worth—of a motor lies beneath the 
outer shell. 

That’s why Redmond advises, ‘‘Take Time to Look Inside.”’ 
For Redmond Micromotors look better, the more they are 


—> sti diatiiaiimaite examined, the more they are compared. Look inside a Redmond 
m) 25 types, up to 1/10th Micromotor and you will find a list of features unmatched by 
; h.p. A.C. and D.C, any other make. 
REDMOND aor esta Look inside and you will Jearn why Redmond Micromotors 
= 7, give you the smoothest, quietest, longest-lasting service you’ve 
a ever known in an electric motor. 


Yes, take time to Look Inside. You'll see the difference! 


Kedmond COMPANY, INC., OWOSSO, MICHIGAN 


Offices in: New York, Chicago, Los Angeles, Dallas 
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Among mimeograph artists, the hand is now quicker —and so is the eve, thanks 
to these plastic stylus handles. Their carefully developed and exactly executed 
non-roll design gives them a firmer grip and better balance which results in 
vreater ease and speed for artists. The weight is ideal and durability assured 
through the skillful molding of the correct plastie material. Vivid. distinetive 
colors make the stvli types quickly identifiable, thereby saving the artist's time. 

The production of these stylus handles naturally presented their own unique 
engineering and molding problems. But the end results: better performance, 
smarter appearance, more sales appeal are typical of all Mills plastic products, 
created in America’s finest, most modern molding plant. 


One of our representatives will gladly show you how to make sure your plastic 


products have these important extra values. Tell us today when he may call. 


ELMER E. MILLS CORPORATION 


INJECTION MOLDERS ond EXTRUDERS of: Tenite, Lumarith, Plostacele, Lucite, Nylon, r 
Ethyl Cellulose, Plexiglas, Polystyrene, Styron, Loalin, Vinylite, Geon, Plexene 


; 


Polyethylene, Cerex, Forticel, (ise g4s@*, Saran, and other Thermoplastic Materials 
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2930 NORTH ASHLAND AVENUE e CHICAGO 13, ILLINOIS » 
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To Protect 
Motors From Burning Out 
10 Cut Costly Repairs... 


USE KLIXON MOTOR PROTECTORS 


Users of electric motors can be sure that they won't be troubled 

hy with burnouts if they specify and use motors with built-in Klixon 

Protectors. Not only will you cut motor burnouts, but you will also 

save money and time by practically eliminating costly repairs and 
replacements. 










Built-in as an inherent part of the motor by the manufacturer, Klixon 
Protectors follow every temperature change and snap the power 
“off” should the motor become dangerously overheated. When the 
motor cools sufficiently they snap the power “on’’ automatically or 
by pushing the reset button, depending on the type of protector used. 
Klixon Protectors provide permanent protection . .. constantly 
guard the motor over its full operating life. Harmless momentary 
overloads do not Cause nuisance tripouts. 


Keep your motors and other equipment, such as transformers, solenoids, 

adjustable transformers, etc., operating—specify equipment with Klixon 

Protectors. The additional cost is low ... pays for itself many 
times over by preventing burnouts, repairs and replacements. 


KLixoN 


HERE'S HOW 
KLIXON 
PROTECTORS 
| OPERATE: [7 





CLICK ...1T'S OFF! CLICK ...IT'S ON! 


When temperature within the As soon as equipment cools to 
equipment reaches danger point, safe Operating temperature, the 
KLIXON Protector snaps the KLIXON Protector automatically 
power “OFF” preventing burn- snaps the power “ON' again 


outs, 


Y 
7 obtte 


or by pushing the button on manual 
reset type 


SPENCER THERMOSTAT 
DIVISION OF METALS & CONTROLS CORP. 
907 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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IN FINE CUTLERY STEELS 
SHARON HAS THE EDGE 


When leading cutlery manufacturers asked for a tough, durable steel that 
would hold a razor edge indefinitely, be rust and stain proof, abrasion-resistant 
and attractive, the Sharon Steel Corporation developed Sharon Stainless 

440-B with Molybdenum to meet every requirement. It is this leadership that 
makes Sharon the nation's foremost producer of fine cutlery steels. Other Sharon 
products for cutlery include Chrome Vanadium, Chrome Moly, Chrome 
Vanadium Moly, High Carbon Stainless and Special High Carbon Alloys. 


lute gai ? 
©., Dayt ©., Detroit, Mich., indianapolis, Ind., Milwaukee, Wis., New York, N. ¥., Philadelphia, Penna, 
Calif., St. Louis, Me., Montreal, Que., Toronto, Ont, 
wee : : oo ge Bo & 
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When International Harvester used four Latch- 

Type SPEED NUTS to replace four projected 

weld nuts on their new refrigerator, these im- 

portant benefits were gained: 

1. Cost of fasteners was reduced 24%... 

2. Portable welding equipment was transferred 
to other jobs... 

3. Total assembly savings of 42% was effected! 

Just this ove of the many SPEED NUT applica- 

tions on this product created a savings of major 

proportions. 


INTERNATIONAL HARVESTER 


cul col F<D%e 


On Refrigerator Application 


In your search for ways to reduce your costs or 
improve product quality, why not investigate the 
Tinnerman SPEED NUT brand of fasteners? 
The complete line includes more than 4000 


shapes and sizes. 


Let us conduct a thorough Fastening Analysis of 
your product. Your Tinnerman representative can 
supply details. He’s listed in major city phone di- 
rectories. Or write: TINNERMAN PRODUCTS, 
INC., 2040 Fulton Rd., Cleveland 13, Ohio. In 


Canada: Dominion Fasteners Limited, Hamilton. 
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EX-CELL-O CORPORATION :'..:.: 


MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS 


DRILL JIG BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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On December 22, 1944 a test was started to deter- 
mine the relative paint adherence of Mayari R steel 
and ordinary carbon steel. Five specimens of each 
of these steels in 4-in. by 4-in. by %-in. angle sec- 
tions with typical partly rusted scale surfaces were 
wire brushed and given a coating of each of five 





StS tf 
or R holds pain 


different types of primer paint at a uniform dry film 
thickness of 2.5 mils. These painted sections were 
then placed at a 45-degree angle in a corrosive 
industrial atmosphere. After exposure under identical 
conditions for the same period of time, adherence 
results were as shown below. 





Lmavanin | PRIMER A EXEC 


Special zinc chromate—linseed oil 










—synthetic resin primer 


This primer lasted 80 pct longer on May- 
iri R (left) than on carbon steel (right). 


= PRIMER B EXCCESE> 


' Red lead-linseed oil primer 
* 
' : Mayari R (left) showed 20 pct longer 
| paint life than did carbon steel (right), 
4 : / both coated with this primer. 
faa . 2 


Scams primer Cc EXE) 


Red-lead-iron oxide: linseed oil, 





j synthetic resin primer 

| 

+8 ve . . . 
Ps od With this primer, Mayari R (left) re- 
: ¢ tained its coating 35 pct longer than 
; a cart steel (right 
fe PY rede carbon steel (righ 


(Em PRIMER D EE" 


Red-lead-iron oxide; syntheti& 


resin primer 


Mayari R (left) proved to have 35 pct 
greater paint adherence than carbon 
steel (right) when this primer was used 
on both, 


(—m™ PRIMER E Fcanson srexi 


Zinc chromate, linseed o1l— synthetic 





resin primer 
When this primer was used, Mayari R 
left) proved to have 75 pct longer paint 
life than carbon steel (right). 


This research investigation, confirmed by the experience of 

Mayari R users in many industrial applications, shows how impor- 

tant savings in paint and labor are made possible through the 

use of Mayari R low-alloy, high-tensile, corrosion-resisting steel. 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacitic Coast Stee] Corporation 
Export Distributor: Bethlehem Steel Export Corporation 
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the pump designed SPECIFICALLY FOR 





mobile equipment service 


tte NEW series v-200 








THE ONLY PUMP THAT AUTOMATICALLY 
MAINTAINS CORRECT RADIAL AND 
LATERAL CLEARANCES AT ALL TIMES 





TYPICAL PERFORMANCE CURVES 


H.P INPUT 
Telelen +4) 


@ 

















ICKER 
BALANCED VANE PUMP 


The rigorous job requirements of construction, agricultural, auto- 
motive and materials handling machinery have long pointed out 
the need for a hydraulic pump expressly designed for this service. 
The new Vickers V-200 Balanced Vane Pump has been designed 
and developed to meet these requirements with the usual Vickers 
high quality workmanship ... all adding up to the “Best Pump 
Valve” for this industry. 

Longer life at maximum efficiency, far in excess of fixed clear- 
ance pumps, is assured as the Vickers Pump is the only pump designed 
to maintain both radial and lateral running clearances at all times. 
Not only is normal wear perfectly compensated, the pump even 
automatically adjusts its clearances to oil viscosity variations result- 
ing from temperature change. As a result, correct clearances are 
maintained and more oil is delivered for useful work. 

For many installations the nominal rated capacity of the pump 
is adequate, making it unnecessary to select the next larger size 
to provide additional capacity to compensate for loss 
due to high operating pressures. increased temperatures 
or normal wear. Thus, in many cases, a smaller pump can 
be used resulting in @ more compact, efficient, and 
economical installation. 

The tried and proven Vickers feature of “hydraulic 
balance” eliminates bearing loads resulting from pres- 
sure The vane principle provides for no-load starting ... 
important in cold weather cranking. Greater mounting 
adaptability is another advantage. 

For better service, much longer life, with maximum effi- 
ciency all the way ... you need Vickers V-200 Pump 
on your mobile equipment. Write for Bulletin 49-52. 
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VICKERS 


Incorporated 
DIVISION OF THE SPERRY CORPORATION 
1454 OAKMAN BLVD, DETROIT 32, MICHIGAN 


1500 2000 2500 Application Engineering Offices: ATLANTA @ CHICAGO 


REVOLUTIONS PER MINUTE 









CINCINNATI e CLEVELAND e DETROIT e LOSANGELES e NEWARK 
PHILADELPHIA e@ PITTSBURGH e ROCHESTER @ ROCKFORD 
ST. LOUIS @ SEATTLE @ TULSA @ WASHINGTON e WORCESTER 


SHENANGO -PENN 


CENTRIFUGAL 


CASTINGS 


Textile roll with body of Meehanite Metal and cover of bronze, both cast 

centrifugally by Shenango-Penn to assure exceptional strength and life. 

Shenango-Penn offers modern machining facilities for completely finished 
parts (as shown) or any stage o/ completion desired. 





How this textile roll might smooth out a problem for YOU 


¥ SYMMETRICAL parts (such as sleeves, liners, 
rings, bushings, rolls and roll covers) figure in 


the machinery you build or operate, the above roll has 


qualities that could probably save you time and money. 


The roll’s body is Meehanite Metal—a big ad- 
vantage in itself. The cover is bronze. Both are 
Shenango-Penn centrifugal castings. This means 
fine-grain, pressure-dense metal, assuring exceptional 


strength and hardness, and permitting the finest 






kind of finish. You just can’t beat this combination 
for resistance to wear, breakage and distortion 
... for long life! 

That's why Shenango-Penn is continually produc- 
ing symmetrical, annular and tubular parts, large and 
small, for many services in many industries. Send 
for free bulletins on either ferrous or non-ferrous 
made-to-order centrifugal castings or on cenftrt- 


fugally cast bronze bushing stock in standard sizes. 


SHENANGO-PENN MOLD COMPANY 


678 WEST THIRD STREET * DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


ALL BRONZES « MONEL METAL 
NI-RESIST - MEEHANITE METAL 
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PUT ON THE HEAT 


' with General Electric Cabsod ‘Heaters 
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PROCESS AIR 


For practically any process requiring heated air . . . baking, drying, 
curing, warming, ripening, softening, etc. . . . there is a suitable 
Calrod heater . . . fin-Calrod heaters for forced convection with rapid 
heat transfer; Calrod tubular heaters for high- 

temperature, low-air-flow operation where space 

is limited; strip heaters for relatively low 


temperatures with natural convection. 


PIPELINES 


G-E heating cable will keep viscous 
liquids free-flowing and water solutions 
from freezing during cold weather. For 

pipelines handling materials which 
require high temperatures, G-E Calrod 


tubular heaters are a ‘“‘natural.”’ 





SOFT METALS 


For standard tinning, babbitting, lead molding and soldering pots, 
put the heat right where it is wanted . . . in the metal for 
maximum heating efficiency and cooler working conditions 

with G-E Calrod cast-in ‘‘over-the-side” and ‘“‘through- 

the-side”’ immersion heaters . . . in a wide 


variety of shapes and sizes. 
*& Reg. U.S. Pat. Off. 













dy 
. scnenet® 
BEFORE you design your equipment or grat evecttie O°" 
machinery . . . before you convert existing . a720-7,6°" bulletins 
installations .. . be sure to consult a G-E caws 00Pt1 5° ot application 
Industrial Heating Specialist. His recom- — x. _ — 
mendations may pay you real dividends nail ne we £0 nai Pipeline - where YO" 
in terms of more efficient heating and ceA-SOM Mectind colt ae gum, “Hest 
better designs. GEA- melting "ew sll 
And be sure to see the latest slide film a os to see 
in the MORE POWER TO AMERICA series, pee i 
‘Heat—Where You Want It.’’ It will show 
you exactly where and how you can — 
build-in electric heat for better products 
and better designs. compar 
YOU CAN PUT YOUR CONFIDENCE IN nares grate 


GENERAL @@ ELECTRIC ~ 
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STEEL 
TUBING 


Steel Tubing 
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For Engineering advice and technical help in the selec- 
tion of tubing best svited to your needs consult vs. 













Can be Bent 


FLANGED, EXPANDED, 
TAPERED, DEPRESS 
BEADED, EXPAND 
BEADED, ROLLED, EX- 
TERNAL UPSET, INTER- 
NAL UPSET, SPUN 
CLOSED, FORGED, 
BEVEL FLANGED, FLAT- 
TENED, SWAGED, FLUTED 









Va” to 4” O. D. 9 to 22 gauge 


SQUARE-RECTANGULAR 
VY” to 2” 20 gauge 1” to 2%”, 14, 16, 18 gauge 


PRODUCTS for thousands of everyday uses are made better 
and more economically with Michigan Electric Resistance 
Welded Steel Tubing. The reasons? Uniform strength, weight, 
ductility, ID and OD, machinability and weldability. Ex- 
amine these and many other advantages of using Michigan 
tubing in the manufacture of your product. 


fi 5 Ss} 
pone LANC WELD > 


ter 


" 








a? 


STEEL TUBE prosvers co 


33 Years in the Business 
9450 BUFFALO STREET + DETROIT 12, MICHIGAN 
FACTORIES: DETROIT, MICHIGAN © SHELBY, OHIO 


DISTRIBUTORS: Steel Sales Corp., Detroit, Chicago, St. Louis, Milwaukee, Indianapolis 


and Minneapolis— Miller Stee! Co., Inc., Hillside, N. J C. L. Hyland, Dayton, Ohio— 
Dirks & Company, Portland, Oregon— James J. Shannon, Milton, Mass.—Service Steel 
Co., Los Angeles, Calif.—American Tubular & Steel Products Co., Pittsburgh, Pa.— 


Strong, Carlisle & Hammond Co., 
Toronto, Canada. 


Cleveland, Ohio 


Drummond, McCall & Co., Ltd., 

































COPPER Late BULLETIN 


REPORTING NEWS AND TECHNICAL 
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DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 














Prepared Each Month by BRIDGEPORT BRASS COMPANY — Headquarters for BRASS, BRONZE and COPPER 








Self-soldering tandem terminals are attached by machine which contains heating unit. 
ourtesy Patton-MacGuyer Co., Providence ° 


Cutting Costs by Mechanizing 
Slow Hand Operations 


Elimination of expensive hand op- 
erations is one of the important ways 
open to fabricators for substantially 
cutting costs. 

This is always a challenge to the in- 
genuity of machine and product de- 
signers to develop methods for chang- 
ing old-time hand operations to semi 
or completely automatic cycles. This 
may involve both the development of 
a special-purpose machine and the re- 
design of the product itself. 


Cutting High-Cost Soldering 

The method for soldering copper 
terminals to insulated wires is an ex- 
ample of such cost-cutting. Originally 
the terminals were handled individ- 
ually and required fluxing, tinning, 
bending and soldering with either an 
open flame or soldering iron. 

The mechanization of this job in- 
volved the development of a machine 
to do the job automatically, with the 
exception of inserting the wires. It also 
required redesigning the terminals in 
strip form. 

Progressive dies were made to blank, 
pierce and bend the terminals but not 
clip them off. This permitted tinning 
and depositing the solder on a mass 
production basis. The fact that the ter- 
minals remain joined until fed into the 
machine does away with the trouble- 
some problem of hand feeding individ- 
ual terminals which tend to tangle up. 


BRASS - BRONZE + COPPER - DURONZE — STRIP 


MILLS IN 
BRIDGEPORT, CONNECTICUT 
INDIANAPOLIS, INDIANA 


In Canada 
Noranda Copper and Brass Limited 
Montreal 
) ‘ 
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The machine feeds the roll of tan- 
dem terminals into a die. When the 
wire is inserted and the lever tripped, 
the die closes, cutting off a single ter- 
minal, bending the locking lugs around 
the wire and simultaneously applying 
heat to melt the solder. Instead of a 
few hundred by hand, the machine is 
capable of producing 1200 or more as- 
semblies per hour. 


Copper-Base Alloys Can Help Cut 
Fabricating Costs 


Copper, with its high electrical con- 
ductivity, is eminently suited for this 
job. It can be blanked, formed and 
clipped with minimum power. 


It is extremely ductile which permits 
the cold bending of locking lugs around 
the wire without breaking. Copper’s 
high heat conductivity makes it possi- 
ble to heat the terminal speedily, and 
dissipate the heat rapidly when the 
current is shut off. 


Product designers interested in cut- 
ting production costs will appreciate 
the fine workability and versatility of 
the copper-base alloys. Much valuable 
information on the characteristics of 
copper, brass, tin, bronze, silicon bronze 
ind aluminum bronze can be gleaned 
from Bridgeport’s Technical Hand- 
book. Contact our nearest Bridgeport 
sales office for technical help on your 
metal problems. 


woo BRASS) 








- ROD + WIRE 








Did You Baew sie 


Bridgeport Brass 
Developed First Mike? 


It was 1867, two years after Bridgeport 
Brass was founded. The Union Metallic 
Cartridge Company (now Remington 
Arms) had returned a quantity of brass 
because it was “out of gauge”. 

S. R. Wilmot, superintendent, applied 
his “finger” gauge on several rolls and 
stoutly denied the charge. However, the 
customer's gauge did not agree with Mr. 
Wilmot'’s, or with a third. 

Mr. Wilmot then took matters into his 
own hands and called in Mr. Laws, of the 
Mechanical Department. He demanded a 
gauge with a calibrated moving part that 
would measure thicknesses accurately. 

Meeting emergencies was nothing new 
to Bridgeport Brass and soon the first 
“mike” was born. Mr. Laws made five 
more to fulfill requests from most impor- 
tant customers, but when more were called 
for, he rebelled. The firm of Joseph R 
Brown and Lucian Sharpe was asked tc 
take this task off his hands, 





Granddaddy of the r meter caliper—designed 
and made by Bri ae wt Brass in 1867 


With some minor modifications in the 
method of reading, the micrometer caliper 
of today is essentially the same as the one 
which Bridgeport developed for its own 
use in 1867. 

Industry is indebted to Bridgeport Brass 
for this universal instrument of precision. 


TUBING 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 


Established 1865 


“Bri dgep rt” District Offices and Ware- 
houses in Principal Cities 











V 
AVOID 


JOINT TROUBLE” 


IN ALUMINUM ASSEMBLIES 


SPECIFY ALCOA ALUMINUM FASTENERS 


| 





WRITE FOR FREE SAMPLES 


of the types that interest you. And 
phone your nearest Alcoa sales office 
or Alcoa distributor for prompt serv- 
ice. ALUMINUM COMPANY OF AMERICA, 
618G Gulf Building, Pittsburgh 19, Pa. 


LN Woxey\ 


right on your drawings! 


Vhere’s no need to run the risk of the valy anic corrosion 
that can come when aluminum is fastened with dis- 
similar metals. The complete line of Aleoa Aluminum 
Fasteners includes all the types required to meet any 

| production assembly need. 
Complete ranges of sizes and head Ly pes. Slotted or 
Phillips head. Made to Alcoa quality standards. vet 


not expensive. 


[ALCOA] 


| e 
FASTENERS ~ 





INGOT + SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR ~ TUBING - PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS . 


FABRICATED PRODUCTS ~ FASTENERS + FOIL + ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
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This Westinghouse Instrument 


helps set New odction Records 


Savings in machine time up to 7547 are common 
among the users of the American Tool Works 
Company’s new hydraulic duplicating lathes! 

A standard feature of these lathes is the 
Westinghouse horsepower instrument. It shows, 
at a glance, the horsepower being consumed by 
the cut. This enables the operator to take full 
advantage of the capabilities of the machine and 
to make maximum cuts without overloading. 
Machines can be easily operated at peak loads, 
without the dangers of overtaxed motors and 
damaged cutting tools. 


This is another example of the application of 
Westinghouse instruments to specific problems. 
Westinghouse instruments are engineered and 
built to give you reliable performance in every 
application. The completeness of the line means 
electrical measuring instruments to fill your 
needs exactly in every field of industry. 

Westinghouse instrument specialists are avail- 
able in the field for consultation. Call your near- 
est Westinghouse office or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-40373 


hi@et ile Vi 


" MEASURING INSTRUMENTS 
FOR AM 08 
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In operation since 
1935, the two bot- 
tom tanks of this 
caustic mixing 
equipment at 
Bristol-Myers 
Company, Hill- 
side, N. ) are 
Lukens Nickel- 
Clad Steel; fabri- 
cated by Theodore 
Walter ¢ opper 
Works of Newark, 
New Jersey. 


There’s no metallic contamination of these 


shaving soap ingredients because theyre proc- 
essed in nickel no cataly tie action to cause off- 
color by-products. That's why nickel was speci- 
fied from top to bottom of this mixing equip- 
ment. [t protects the products and assures long 
equipment life. After nearly Lt years of use. the 
tanks are still on the job continually. 

Since the bottom tanks work under pressures 
up to 200 psi, thicker sections were required, 
By employing Lukens Nickel-Clad Steel, the 
fabricator thickness a 


20°, cladding of nickel permanently bonded 


obtained — adequate 


to a steel backing plate giving the protection 















































of solid nickel at the lower cost of clad steel plate. 

Do your processes call for nickel, stainless steel. 
Inconel or Monel? You ean get their protection 
with Lukens Nickel-Clad. Stainless-Clad. [nconel- 
Clad and Monel-Clad Steels: plates as wide 
as 178 inches or to over 3 inches thick. ¢ ‘laddings 
10°) or 20°) of total plate thickness suit most 
needs. The extra-smooth sodium hydride finish 
makes equipment extra easy to heep clean, 


Bulletin 338 and 449) give _ 
ees 


you additional data on clad | eset 










steels. For a ¢ Opy, write Lukens 
Steel Company, 405 Lukens: 


Building. Coatesville. Pennsyl- 











LUKENS = 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 






SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 


STEELS 





























If it's a question of 

simplifying parts production AND 
lowering costs, it’s just possible the 
job can be done better and 

more economically with Van Huffel 
continuous rolled metal 


shapes and tubing. 





Whatever your problem—that new 


product or troublesome production 





on your present product—Van Huffel’s 
“under one roof’’ procedure 


—designing forming rolls plus rolling 





| shapes and tubing— 


is worth your consideration. 


Write for illustrated 
brochure showing the wide 
range and diversified 


application of Van Huffel 





Shapes and Tubing. 





TUBE CORPORATION - WARREN, OHIO 


COYLE 


cus nolled 
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Two Single or Double Section Switches... 











ENGINEERING DATA SHEET 


Send for the Mallory Engineer- 
ing Data Sheet on the RSA-50 
and RSA-60. It contains com 
plete specifications tor available 
circuit combinations with re- 
spective terminal locations, 
dimensional drawings—every 
thing the engineer needs to 
adapt the RSA-50 or RSA-60 
switch to a particular cireuit 


SPECIFICATION SHEETS 


Speciication sheets for the RSA-50 
and RSA-60 switches have also 
been prepared. These sheets are 
yrinted on thin paper to permit 
jueprinting. The sectional draw- 
ings indicate standard and optional 
dimensions— make it easy for 
you to order production samples 
built to your requirements 








RSA-50 





RSA-60 


... Of Space Saying Design and Mallory Precision Quality 


Where space is a faetor—dependability essential—the Mallory RSA-50 and RSA-60 
switches fillthe bill! 


These cireuit: selector switches, with section and terminal design identical to that of 


the famous Mallory RS-50 and RS-60 switches. are designed for band and tone control 
switching in radio receivers and other electronic applications where medium and low 
torque indexing action is desired. 

The index assembly is of durable design and constructed with a minimum of parts— 


affording dependable service life with low torque and positive indexing action. 


Note these many features, inherent in all the Mallory RS series, which contribute to 

their dependability and quality: 

@ Insulation of high-grade. low-loss laminated phenolic. 

@ Terminals and contacts of special Mallory spring alloy, heavily silver-plated to 
insure long life at low contact resistance. 

@ Terminals held securely by exclusive Mallory two-point fastening—heavy staples 
prevent loosening or twisting. 

® Double wiping action on contacts with an inherent flexing feature—insures good 
electrical contact with the rotor shoes throughout rotation. 

@ Six rotor supports on the stator—insure accurate alignment. 

@ Brass rotor shoes. heavily silver-plated—insure low contact resistance. 

@ All shoes held flat and securely to phenolic rotor by rivets—prevents stubbing— 
insures smooth rotation— minimum of noise in critical circuits. 

Phe RSA-SO and RSA-60 are both available in one or two section construction. The 

RSA-50 accommodates up to twelve terminals on either side of the section and provides 

from 2 to 6 positions. The RSA-60 accommodates up to ten terminals on either side of 

the section and provides from 2 to 5 positions. The RSA-60 has the narrow section 

design —ideal for under chassis mounting, where space saving is paramount. 


Precision Electronic Parts— Switches, Controls, Resistors 















P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 





Resistance Welding Materials 
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EATON PERMANENT MOLD 





GRAY IRON CASTINGS 


NEW BOOKLET. Send for your copy of the new, 
illustrated booklet, “The Eaton Permanent Mold 
Process,” which describes the Eaton Permanent Mold 
machine, and the Permanent Mold Process. It also 
includes pointers on designing Gray Iron Castings to 
be produced by the Eaton Permanent Mold Process. 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 
THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE 
PERMANENT MOLD PROCESS. 


Jury, 1949 


Propuct ENGINEERING 








THE dense, of Eaton 
Permanent Mold Gray Iron Castings insures 


non-porous structure 
freedom from leakage under pressure. In addi- 
tion, this material machines to the high mirror- 
like finish required on a majority of parts for 
hydraulic applications. Proper annealing insures 
that castings will hold size and not distort after 
machining. Free machinability makes for pro- 
duction speed and holds machining cost to a 
minimum. 

Eaton Foundry Division engineers will be 
glad to discuss the application of Eaton Perma- 
nent Mold Gray Iron Castings to your product. 


= wee). 


MANUFACTURING COMPANY 
FOUNDRY DIVISION 


9771 French Road °* Detroit 13, Michigan 








- A better” 
conditions bad..-- 
hard physical \abor.-- 


+44 COMP 
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Yes...it’s a tough job, being a bus water pump shaft. Most 


metals don’t last long at it, as any maintenance man will testify. 


That was the situation at the ‘Pwin Coach Company. Water 
pump shafts in their buses were failing with monotonous and 
costly regularity. Then one day they asked the Fageol Prod. 


ucts Company—if something couldn't be done about it. 


Something could. The Fageol Products Company came 
through handsomely. ‘Twin Coach’s pumps are now equipped 
with “K”* Monel shafts...and things are looking up in the 


maintenance department. 


Mr. a. G. Hilf. \ ice President m charge of production at 


the Fageol Products ¢ ompany explains it this was 


“*K* Monel was chosen for water pump shafts because : 
1. It is corrosion resistant. 
2. It can be heat-treated to secure satisfactory hardness. 
3. It expands only slightly during extreme variations in 
water temperatures. 
4. It has high resistance to corrosive mineral salt de- 
posits encountered in some localities. 


“This combination of desirable characteristics should result in 
greatly increased service life and much reduced maintenance in 


‘K’ Monel-shafted pumps.” 


( + 


long hours 









“K" Monel-shafted bus 

water pump, manufactured 
by the Sherwood Brass Company 
of Detroit, Mich. for the Fageol 


Products Company, Kent, O 


Because of its unusual properties. “K°” Monel has an excellent 


service record in a wide range of industrial “task” applications. 
In fully age-hardened condition, “K° Monel has a minimum 
vield strength of 100.000 psi, and a tensile strength of over 
110.000) psi, Cold-drawn. age-hardened “KK Monel has a 
Brinell (3000 ke) hardness of 265—320. In addition, this alloy 
Is rustprool and resistant to most commonly-encountered cor- 
rosives. And oof particular importance in vehicular applica- 


tions. “RK” Monel offers high resistance to fatigue failure. 


For further information, ask for Bulletin T-9, Engineering 


Propertice sof ky 


Vonel. Remember. too, that our Technical 
Service Department is always ready to help with vour specific 


metal-seleetion and fabrication problem- 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. Vos. Pat. OF 


Monel 


..-FOR MINIMUM MAINTENANCE 


EMBLEM OF SERVICE 
psc 


Teaot wate 
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* What do you mean — “How much?” 









eeeeee FOR AUTOMOTIVE 





You’re buying gears. You naturally 
want to know “//oze much?” 

How much what? 

How much they will cost per unit 
on delivery? That’s one important 
consideration, but not the only one 
by any means. 

How much will they save on in- 
stalled cost? 

How much will they add 
to the saleability, 


HYPOID BEVEL SPIRAL BEVEL 








—_ 
FLYWHEEL GEAR 
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Xn 


performance, and endurance of your 
product? 

How much (or how little) will they 
crowd tolerance limits? 

How much will they relieve you of 
service headaches and expenses? 
How much will they reflect the ex- 
perience, integrity, and skill of their 
makers? 

And how much wil! 
the manufacturer 


Reg. US. Pat. Off 


FARM EQUIPMENT AND 





respect vour delivery requirements? 


When your “//oce much?’ means all 
this—and not just frst price alone— 
you're talking “‘Double Diamond” 
language. You're speaking of long- 
term value and long-term thrift, of 
You're buying 
gears on the basis that has steadily 
built 
and reputation through 


lowest final cost. 
“Double Diamond” volume 


almost 
thirty-five years of gear-making. 


Made by 


Automotive Gear Works, Inc. 
RICHMOND, INDIANA. 


GENERAL INDUSTRIAL APPLICATIONS ee eee 


——} 


NED STEM PINION 


== 


SPLINE SHAFT 





Mounted, sealed, 
housed, fully 
assembled, ready to 
lock on the shaft 


Delivered from 
stock in 4 basic types 
and a vast 
range of sizes 


e 


OTHER 
DODGE 
“FeeeTs” 
-t 
il 
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TAPER-LOCK SHEAVES 
Easy on — easy off — holds 
fast to the shaft. 





ROLLING GRIP CLUTCH 
No toggles! Great flexibil 
ity — positive drive. 





Sc” BALL BEARING 
Pillow Block with new Neo- 
prene metallic-backed seal 








Quality-proved 
by use on millions 
of industry's 
toughest jobs 








F-TIMKEN * means 


It was Dodge who took the famous Timken Bearing, 
mounted it, sealed it, housed it and delivered a pil- 
low block of new high quality—fully assembled, ready 
to lock on the shaft and carry the power loads of in- 
dustry with new efficiency. 





Power savings, improved machine operation, re- 
duced maintenance, elimination of spoilage and 
steadier production —all result so regularly from the 
application of Dodge-Timken Bearings that this great 
line is widely accepted as the standard for comparison 
in up-to-date power transmission layouts. : 





Ask the Transmissioneer, your local Dodge Distribu- 100-TON PULL 
tor, how these bearings and other Dodge “‘firsts’’ can Three Dodge-Timken Pillow Blocks 
z carry the load of a 100-ton pull of cast- a 
help you achieve better, more economical production. ings in and out of a shot blast chamber 


for the Falk Corporation, at Milwaukee. 
DODGE MANUFACTURING CORPORATION, MISHAWAKA, IND. The bearings save the gear reducer from 

side pull and allow the shaft to turn eas- 
ily even while taking the full load. Per- 
fect operation for 8 years to date. 








SS” 
of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER. Look for the name of the Transmissioneer, your local Dodge 


distributor, under ‘Power Transmission Equipment’ in your classified telephone directory 


wx 











FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
















































NTR another example of the excellence of 


7 SHELBY 
; SEAMLESS TUBING 


for mechanical 
and structural applications 





HEN a large southwest supply company* 

surveyed the field of possible materials 
with which to build its new portable drilling rig, 
the prime requisite in its design and structure 
Was maximum strength ith minimum weight. 
This naturally led to the choice of SHELBY Seam- 
less Steel Tubing. 

Not only is the entire structure of the rig mast 
fabricated from SHELBY Seamless Mechanical 
Tubing, but the hydraulic cylinders which raise 
and lower the mast, as well as the Kelly are alse 
100° Suecsy Tubing. 


This is but one instance in which a user has 
been able to do a complete job—and make a 
better product with SHELBY Seamless Mechan- 
ical Tubing. There are innumerable other cases 

_ all proving the superiority of tubular seam- 
less steel for an infinite variety of machinery and 
equipment parts and structural applitations 

Made by NATIONAL Tube Com- 
pany—the world’s largest manu- ®t 
facturer of steel tubular products J 
SHELBY Seamless is obtainable, in 
addition to round, in square, rectan- 











gular, and other special shapes . . ft 
in any commercial size from *% to IFF, 
10'5 inches OD, and in wall thick- 
nesses from .035 inch to 1.500 inch 
cold drawn... and in a wide range 
of steel grades and anneals. Our 
engineers will be glad to make re- 
commendations based on your par- 
ticular requirements. 


V\ 





NATIONAL TUBE COMPANY / 
PITTSBURGH, PA. 
TUBING SPECIALTIES DIVISION —t 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY 
WEW YORK 








— SHORT CUT TO FASTER 
LOWER-COST PRODUCTION 


SHELBY 


Seamless Steel Tubing comes to you 


for imm ediate fabrication or ma 
ning I] is, by being able to start wit! 
haped stock instead of with cumber 

e solid castings or forgings, you elimu 
ite or greatly reduce many time- and labor- 
g operations, as well as the costly 












SHELBY SEAMLES 


UNITED $‘T 


STEEL TUBING 


tT 8 s $7 &€ & t 
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MADISON-KIPP 








DIE CASTINGS 





The Kipp die casting process often offers cost econ- 
omies, combined with strength, permanence, light- 
ness and eye appeal in the production of metal 
parts. Please send your inquiries to our home office 


in Madison, Wisconsin. 


LUBRICATORS 








Fresh oil by the measured drop, from a Madison- 
Kipp Lubricator, is the most dependable method of 
lubrication ever developed. It is applied as origina! 
equipment on America’s finest machine tools, work 


engines and compressors. 


TOOLS 


Kipp Air Grinders give you spectacular off hand 
grinding. Their high, sustained speeds . . . actually 
grind . . . not just rub. They get into small places 
with small wheels. Every toolmaker needs one. 
There are 3 models: Model JA—50,000 R.P.M. for 
wheels up to 78” diameter; Model TT—30,000 R.P.M. 
for wheels up to 114” diameter; Model PVT—10,000 
R.P.M. for wheels up to 2'2’ diameter. Send for the 
complete Air Tool Catalog. 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET, MADISON 10, WIS., U.S.A. 


ANCIENS ATELIERS GASQUY. 31 Rue du Marais. Brus- 
sels. Belgium. sole agents for Belgium, Holland, France 
and Switzerland 

WM COULTHARD & CO Ltd. Carlisle. England. sole 
agents for England. most European countries Tadia. Aus- 
tralia. and New Zealand 
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Made of stand- Weigh less Can be used 
ard roller chain 


Q 
co h hai os ith cast tooth 
A ata pS than chains wi cast too 
round parts is \ ote of compar- O ©) eS) ; sprockets on 
with double a. BS) able strength. Et) many applica- 
a pitch side C5 ce tions. 
plates. 





I NGINFERINE 


for lower costs, 


* » 
lighter weight 
4 More and more, cost-conscious designers are see- 


3 ing the advantages of double pitch roller chain. For 
° drive or conveyor service, where speeds range from 
slow to medium .. . loads light to moderate, double 
pitch chain offers you these important design ad- 
vantages: 
1. CUTS COST. Double pitch roller chain is lower 
in cost. In many applications, it can be used with 


cast instead of cut-tooth sprockets for even greater 
cost reductions. 


2. SAVES WEIGHT. For a given strength, double 
pitch chain is lighter than other type chains. 


3. LONG-LIFE EFFICIENCY. Double pitch chain 
uses standard long-lasting roller chain round parts 
with side plates of the same material as standard 
roller chains but double in pitch. 


4. UNIFORM WEAR. Correctly applied, parallel 
strands of double pitch roller chains will wear 
evenly ... an important advantage for conveying 
work. 


5. SAVES SPACE. Double pitch roller chain takes 
up less space . . . permits more compact design. 


6. VERSATILITY. Double pitch roller chain op- 


erates efficiently on long or short centers. 


7.OVERSIZE ROLLERS. For efficient, smooth con- 
veyor service, double pitch chain can be furnished 
with oversize rollers. 


Here's a chain that is built to the same exacting standards 
as standard roller chain. . . that gives you the same basic 
roller chain features . . . positive power transmission . . . 
shock-absorbing abilities . . . the ability to drive multiple 
shafts from a single power source . . . plus its own cost- 
cutting, weight-reducing advantages. 

For all the facts, write Baldwin-Duckworth Division of 
Chain Belt Company, 321 Plainfield Street, Springfield 2, 
Massachusetts. 


IBALDWIN-REX 


— - ROLLER CHAINS 
soa 


a 


= — | . A complete line from Ys-inch to 2'-inch pitch 
Baldwin-Duckworth Division of Chain Belt Company 
Have a full line of standard attachment 
links and can be furnished with oversize 


rollers for efficient, smooth conveyor 
service. 
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O LPZAEIR' 


1/30th HORSEPOWER PRECISION MOTORS 





Synchronous or induction, split phase or 
permanent split capacitor, sleeve bearings 
or ball bearings, with or without gear 
heads, and in a variety of speeds. Yes, a 
lot of extra thought went into ergineer- 
ing our broad line of Type R-37 motors. 
They are built in sizes up to 1 / 30th horse- 
power and were created especially for 
those applications requiring power units 
between our smaller instrument type 
motors and our larger commercial types. 
Specifically they are for devices such as 
Timers, Electric Typewriters, Recording 
Instruments, Controllers, Teleprinters, 
Professional Motion Picture Equipment 
and Disc, Tape, Wire and Facsimile 
Recording Devices, Servo Mechanisms, 
Fans and Blowers. The complete story 
is told in a new piece of literature. Write 
or phone today. Ask about the Holtzer- 
Cabot Type R-37 motors. 


Builders of Electric Motors for Three-Quarters of a Century “|! a uly Ris 


H OLTZER-CABOT, INC., BOSTON 19, MASS. 


OFFICES IN NEW YORK, PHILADELPHIA and CHICAGO 


AFFILIATED WITH REDMOND COMPANY INC 





70 Propucr ENGINEERING uty, 1949 










































































, 
SERRE’ 
| } 
Seen! e Ine to OOK WWisee rc 
seen = 
SREeSe 
Sees Design engineers, for more than half a century, have learned to look 
| to Hyatt for that better grade of roller bearings which adds to the | 
operating efficiency of machines and equipment in almost every field. 
C1 We are probably making just the type, size and width Hyatt Roller Ly 
+ + 
& Bearing you need for that new job you are designing—or for modern- 
izing your present product. |_| 
a ee 
t To help you locate the right roller bearing to fit your job precisely 4 
| + +—+ + ‘ + + “4 
| ; we will gladly send you catalogs or if you wish to consult a member of 
1 | 


the Hyatt Engineering Service staff—just write to Hyatt Bearings 


pts Division, General Motors Corporation, Harrison. New Jersey. 
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WHEN TO USE ' SELF-ALIGNING DOUBLE ROW 





RADIAL BALL BEARINGS 


Wherever shafts bend or deflect beyond the norm—where it 
is impossible to machine the housings in line, or when hous 
ings are mounted on separate structures and perfect align 
ment is impossible—Federal Self-Aligning Double Row Radial 
Ball Bearings meet the need for correcting such misalignment. 

These versatile bearings are engineered so that the balls 


spacer and inner ring always rotate freely within the spherical 





outer race at a considerable angle on either side of normal 
without binding or additional strain on the bearing parts. As 
a result, they are quiet-running, smooth-aligning and durable 


—solve problems which cannot be handled by ordinary radial 


bearings. 
are made in light, extra-light, medium and heavy series: in 


Federal Self-Aligning Double Row Radial Ball Bearings 
regular and wide types for any load requirement: and in 
adapter and wide inner ring types for securing at any point 
along a plain or shoulderless shatt. 

They're all described in eur catalog “K,” which covers the 

~>> 


complete Federal line...every type and size, shielded and 
sealed... for every anti-friction need. (A few of the many tvpes 
are shown here.) You'll also find ball bearing selection charts 
to help you compute bearing loads, determine capacities at 


every speed, and select the type and size ball bearing best 





suited to your application. Write today for your copy of this 


260-page catalog. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, N. Y. } 





: — 
CH. Takers x tne Ball Lea URGI 
REPRESENTATIVE ATE AT 
2640 Book Tower, Detroit 26, Michigan + 8 South Michigan Ave., Chicago 3 nois 
1120 Chester Avenue, Room 439, Chester-Twelfth Building, Cleveland 14, Ohio 








FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 





z 
Quelity since 1908 wt 
ar ae 
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you can put a Bruning Whiteprinter anywhere! 


‘\ 


BRUNING WHITEPRINTER © VOLUMATIC MODEL 93 





Other Bruning Products you should know about — Drafting Machines - 
Sensitized Papers & Cloth + Tracing Papers + Erasing Machines + Draft- 
ing Room Furniture + Slide Rules + Surveying Instruments + many others 





Charles Bruning Company, Inc. 
4736-50 WEST MONTROSE AVENUE, CHICAGO 4}, ILL 


NEW YORK « NEWARK « BOSTON ¢ PITTSBURGH « CHICAGO oe DETROIT « CLEVELAND e ST. LOUIS 


MILWAUKEE « KANSAS CITY. MO. « HOUSTON e« LOS ANGELES « SAN FRANCISCO « SEATTLE 
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The modern design of a Bruning 
Whiteprinter makes it a self-contained 
unit. All it needs is an electric connection 
...and you are ready to produce sharp, 
crisp, black-on-white prints from your 
tracings...or anything typed. printed, 
or written or drawn in pencil or ink. 
Bruning Whiteprinters operate quietly. 
They require no plumbing connections 
and no ventilation ducts. Therefore 
they can be placed almost anywhere 
in your plant or office...at great saving 
on installation costs. 

Add to this the savings of time and 
convenience —and the fast, uniform 
production of Bruning Whiteprinters. 
Then you can see why more and more 
firms are turning to BW, for better 
prints at lower costs. 

There is a Bruning Whiteprinter model 


for every volume of work 


Send today for literature describing how y 
too, can profit by using BW 
vopies. See for yourself why the 
BW System is the answer to your 


own copying needs. N 











cAI CRRLEOS ‘QFFERS EQUIPMENT 





Tips on Economical <#¢> 





New! VARI-PITCH Automatic Sheaves 


Accurate, instant speed control for most speed changing 
needs from 3 to 20 hp. Simply move the motor toward the 
driven sheave to increase machine speed move it away 
to decrease speed. The automatic sheave does all the work 
Lowest cost method of changing speeds while running. 


Here’s a quick look at industry’s widest range of 
adjustable speed equipment. From this line you 
can select a type of drive that will meet the exact 
requirements of your particular equipment... 
an economical drive, because you choose the 


simplest, least costly for your job! 


Allis-Chalmers not only builds wide range ad- 
justable speed equipment such as d-c motors and 
control, but also complete Texrope V-belt drives. 
For example, Vari-Pitch sheaves have a speed 
range of 2 to 1 per sheave... 4 to 1 per drive. 
They allow a wide range of adjustable speeds at 
only a fraction of the cost of other types of speed 
changing equipment. 












































Direct Current Motors 


Field resistance or armature voltage control 
applied to these motors give a practically 
stepless change of speeds over a wide range 
Sizes from 1, to 200 horsepower and larger 
at all standard voltages. Available in such 
mechanical modifications as drip-proof, 
splash-proof and for vertical mounting. For 
constant and variable torque loads requiring 
speed adjustment 





Motor Controls 


Wide range of wound rotor motor drums 
and resistors. Sizes from 5 to 750 horse- 
power in enclosed, general purpose, and 
semi-dust tight enclosures. For larger mo- 
tors, motor operated drum controllers are 
available in a range of sizes. A new line of 
liquid slip rheostats for secondary control of 
wound rotor motors for use in special ap- 
plications is also available 





Multi-Speed Motors 


Constant torque, variable torque, and con- 
stant horsepower models in sizes from 1 to 
75 horsepower. Available in either two or 
four speeds with overall range from 450 to 
3600 rpm. Normal starting torque and cur- 
rent, and low starting current and high start- 
ing torque can be furnished. Combined with 
Vart-Pitch sheaves or speed changers, these 
motors offer wide speed range. 


Texrope, Vari-Pitch and Regulex are Allis-Chalmers Trademarks. 





Pioneers in Power and Electrical Equipment 


From Generation Through Utilization 
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VARI-PITCH Sheaves 


Standard Range Vari-Pitch sheaves have 
15% to 25% range per sheave . . . Wide 
range Vari-Pitch sheaves 100% per sheave. 
i] Furnished in both stationary and motion 
| control to suit application. These sheaves 
provide stepless speed changes at relatively 


Speed Changers 


Packaged speed control unit with simple 
handwheel for quick speed changes. Oper- 
ates only in motion and provides instantly 
available variation of speeds through a 
smooth stepless range as high as 375%. 
Twelve sizes from 1 to 75 horsepower meet 


Wound Rotor Motors 


For adjustable varying speed drives in sizes 
from 5 to 200 horsepower and larger 
Wound rotor motors in conjunction with 
standard secondary controls offer a speed 
range down to 50% of synchronous speed 
Starting torque characteristics of these mo- 





low cost. Recommended for Textile Spin- most requirements of modern machinery. tors make them ideal for jobs where low 
ning Machines . . . Machine Tools Heat- This unit may also be driven through Vari- starting current and high starting torque are 
ing and Ventilating Systems . , . others. Pitch sheaves for even greater speed range. required 





r 
































Rocking Contact Voltage 
Regulators 


Changing and holding a fixed speed on ma- 
chines where the load is variable is effec- 
tively handled by Allis-Chalmers rocking 
contact voltage regulators. They consist of a 
solenoid or torque motor which rocks a hard 
graphite rocking contact sector against a 
commutator to change regulating resistance 
A tachometer generator coupled to the mo- 
tor shaft provides a measure of speed by 
supplying a voltage to the regulator coil 
proportional to motor speed 
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REGULEX Rotating Amplifiers 


Regulex amplifiers are used for speed regu- 
lation where field forcing and extremely Fast 
response are required. Regulex machines pro- 
vide strong corrective action because of high 
amplification of minute tachometer voltage 
changes, which has the effect of accurately 
and quickly controlling motor speed. These 
speed regulators can be used for hoists, or 
any drive where the load is variable and ac- 
curate speed control is needed. Can also be 
used for controlling almost any function of 
a machine which can be converted into volts, 
amperes or watts. 






ALLIS-CHALMERS, 1002A SO. 70 ST 
MILWAUKEE, WIS. 


Please send me the literature checked be- 


low: 


Handy Guide for Electric Motors — 
Bulletin 5186052 

Rocking Contact Voltage Regulators 
Bulletin 1486035 
Bulletin 1486143 
Bulletin 1486137 


Regulex Amplifiers — 


Bu 


Catalog Section 6050 oO 


Vari-Pitch Sheaves—Bulletin 2086082 [] 
Speed Changers—Bulletin 2086013 [1] 


Switchgear and Control Devices 


Bulletin 2587095 O 


Automatic Vari-Pitch Sheaves 


Section 20P50 Part 4 oO 


Pre-Engineered Texrope Drives 


Bulletin 2086956 0 


Title 
ae 
t Address............ 
7 
ee : 
= , State 
: A-2724 § 
Se ee eee SS SSeS See eeaee 


s 











liygrade enclased gear drives 


This famous line of worm gear drives has been newly 
engineered to offer the maximum in heavy-duty 
service and rugged dependability. These units now 
possess greater overhung load capacities. 

Advanced methods in manufacture make possible 
new refinements in both worm and gear which assure 
extreme precision in the development of mating 
surfaces with a flawless finish. This gives longer life, 
smoother operation, quieter service. 


Hygrade Horizontal Drive 











Hygrade 


COMPLETE LINE! 


Hygrade Drives are available in both horizontal and 
vertical types. Single reduction ratios up to 71 to 1, 
capacities up to 125 h.p. Double reduction (helical- 
worm and double-worm) with ratios from 50 to 1 up 
to approximately 4000 to 1, capacities up to 50 h.p. 


AVAILABLE FROM STOCK 
Foote Bros. Hygrade Drives in more popular sizes and 
ratios are available from stock. Write for information. 


Hypower Drives bring 
new compactness im 
design, lower original 
cost, lower operating 
cost, through increased 
thermal capacity 


Vertical 
Drives. 


Hygrade Top Hat Drives 
have wider bearing span 
in the unit, per- 
mitting greater 
unsupported loads. 










Maxt-Power Helical Gear 
Drives, available m single, 
double and triple reductions 





Straight Line Drives 
Designed for long life 
and quiet operation 
Large overhung 

load capacitie 








Foote Bros. Gear and Machine Corporation 
Dept. W, 4545 South Western Boulevard 
Chicago 9, Illinois 
Gentlemen: 
Please send me information on drives checked below 


Hygrade Enclosed Worm Gear Drives 





Though Celloe Lew 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard, Chicago 9, Illinois 


Hypower Enclosed Worm Gear Drives 
Maxi-Power Enclosed Helical Gear Drives 


Agitator Drives 


Straight Line Enclosed Gear Drives 
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Torrington Needle Bearings 


Save Space and Give Dependable Service 
in Twin Disc Hydro-Sheave 

















The Twin Dise Hydro-Sheave Drive, made by Twin Disc Clutch Cross-section shows location of the Needle Bearing under the 
Company, permits smooth acceleration and prevents stalling of sheave. The compactness of this bearing, with its small diameter 
electric motors and internal combustion engines. Efficient power rollers and thin outer race, makes it ideal for this application. Its 
transmission is secured with compact Torrington Needle Bearings. oil reserve capacity eliminates need for pressure lubrication 














The full compl t of precision rollers, operating on a hardened Needle Bearings are easily installed with a simple arbor press 
and ground shaft, provides tremendous load capacity. This feature, operation. The bearing takes a firm press fit, and therefore requires 
combined with the low coefficient of friction, assures reliable op- _no retaining devices. Thus, to the advantages of compactness and 
eration and long, trouble-free service life. efficient operation are added speed and economy of assembly. 


Many machines can be made lighter, sturdier, more compact 
and more efficient with Torrington Needle Bearings. Our engi- 
neers will be glad to help you adapt these high capacity bearings 





to your equipment. Write us today. THE TorrINCTON CoMPany, 
Torrington, Conn., or South Bend 21, Ind. District offices and 
distributors in principal cities of United States and Canada. 


TORRINGTON £11; BEARINGS 


Needle + Spherical Roller - Tapered Roller Straight Roller + Ball © Needle Rollers 
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Triple Advantage 


from a single source -Wilco 


It is triply to your advantage to rely on WILCO for electrical 
contacts, thermostatic bimetals and contact assemblies. 


First .. . WILCO offers you a wide range of electrical con- 
tacts in silver, tungsten, platinum, sintered powdered metals 
and in alloys and combinations of these — in solid and com- 
posite studs, rivets, screws and steel-backs. 


SECOND ... the facilities of THE H. A. WILSON COMPANY 
permit you to secure both electrical contacts and thermo- 
static bimetal from a single source for use as parts of the 
same device . . . contact assemblies designed and manufac- 
tured under one roof . . . combining the superfine quality of 
WILCO contact materials and WILCO thermometal to meet 
the highest performance standards. 


THIRD . . . you obtain the cooperation of the WILCO Sales 
and Engineering Departments .. . who are thoroughly 


familiar with both electrical contact and thermometal appli- 
cation . . . and thoroughly equipped to help you achieve 
your objectives of reduced costs, improved performance or 
new product development. Whatever your requirements for 
contacts or contact assemblies, WILCO engineers will gladly 
help you meet them successfully. 


WILCO PRODUCTS INCLUDE: THERMOSTATIC BIMETALS: All 
temperature ranges, deflection rates and electrical resistivi- 
ties. ELECTRICAL CONTACTS: Silver, Platinum, Tungsten, 
Alloys, Sintered Powdered Metal. SILVER CLAD STEEL: For 
industrial use. NI-SPAN C* Constant Modulus Alloy; also low 
and high expanding Ni-Span Alloys. JACKETED WIRE: Silver 
on Steel, Copper, Invar and many other combinations. 
SPECIAL ALLOYS: Including high conductivity, high strength, 
Copper Alloys. ROLLED GOLD PLATE AND GOLD FILLED 
WIRE. 


THE H. A. WILSON COMPANY 


105 CHESTNUT STREET, NEWARK 5, NEW JERSEY 


Branch Offices: Chicag 


Detroit Los Angeles, Providence 


SPECIALISTS FOR 35 YEARS IN THE MANUFACTURE OF THERMOMETAL 


ELECTRICAL 


CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS AND SPECIAL ALLOYS 
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PRODUCT ENGINEERING 





No Sale For 


The seller's market is over. Money is tighter. 
Prospects are reluctant to buy. Why? 

Because few quality products are offered at 
an acceptable price. Correct this last and the 
other conditions will be counteracted. The pres- 
ent recession will continue its downward trend 
until the fewer dollars in the consumers’ pockets 
will buy more—more in quantity and more in 
quality. 

Last month in a special report, PRODUCT 
ENGINEERING showed many redesigns that cut 
costs. In most instances the case studies re- 
ferred to parts required to meet the established 
over-all design specifications of the product. 
But cost cutting doesn’t begin at the detailer’s 
drawing board. It begins when the product spe- 
cifications are being decided. It is all very well 
for an engineer to cut the cost of a design fea- 
ture to the bone, but the question should be: 
Is this feature essential or desirable in the first 
place? Can the whole gadget be thrown out 
with no harm to the salability of the unit? The 
answer to this last question today is vastly dif- 
ferent from what it was a year ago, as illus- 
trated by the designs of automobiles. 

When cars were hard to get, the buyer was 
not asked whether he wanted a radio, or heater, 
powered window lifts, cigarette lighter, clock, 
fancy trim, bright chrome plate, rainbow col- 
ored horn buttons and a body that looked like 
a scow. Maybe the prospective buyer was physi- 
cally able to raise and lower windows manually, 
didn't smoke, didn’t want a heater for driving 
in Texas, wasn't interested in squeezing four 
people in the front seat or using the car to sleep 
in. Maybe he was one of those individuals who 
doesn't even care what time it is. In spite of 
all that, he had to pay for all the “ginger- 
bread” whether he wanted it or not, or he didn't 
get the car. The effects on both seller and buyer 
were very bad. The former got arrogant and 
the latter disgruntled. 


Gingerbread 


How long this recession will continue will 
depend largely on how soon manufacturers and 
sellers will recognize the fact that now they 
must conform to the dictates of a buyer's mar- 
ket. They must please the prospect, or there 
will be no sale. 

In many instances, as in the case of the auto- 
mobile, the prime requisite is to recognize that 
the need today is for products that are func- 
tionally sound, look the part and are without 
parasitical gingerbread. Savings achieved by 
eliminating nonessentials are cumulative and 
are usually far greater than can be obtained 
by ingenious design of unnecessary features. 
The demand today is for a decent looking au- 
tomobile that will ‘take you there and bring 
you back.” Features that contribute nothing 
to that specification and add to the price will 
find a cold reception. The flattened purses of 
the buying public will not tolerate nonessen- 
tials that serve no purpose except to give sales- 
men something to talk about. 

What holds true for the automobile applies 
equally to all other consumer durable goods 
and also to some extent to capital goods. To 
be sure, the product must be functionally sound 
and look the part. It must possess worthwhile 
design features that contribute to ease of use, 
higher efficiency of operation and greater dur- 
ability. But, the knickknacks and gingerbread 
that are draped on the product to attract sales 
will have a reverse effect. The people who still 
have money in their pockets are the smart ones 
who are not so easy to sell. They will demand 
their money's worth, and in their language that 
means cutting prices to the bone. Cutting out 
the gingerbread comes first in any cost reduc- 
tion program. 
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FIRST OF ALL... 


, many types of sealed and lubricated-for-life ball bearings 
originated by New Departure, give unexcelled service, not just 
because they are protected from dirt and other destructive ele- 
ments, but because first of all the basic bearing designs. the steels 
used and the manufacturing methods employed result in bearings 


of superior capacity and endurance. 
They are then lubricated and sealed to protect and preserve these 


qualities by the best means that the widest experience in the indus- 


trv can devise. 


Nothing Rolle Lite a Balt 


NEW DEPARTURE 
BALL BEARINGS 


B2ANCHES IN ALL PRINCIPAL CITIES 
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CHECKS AND BALANCES of the project-layout engineering teim operate through periodic discussions and 


The Glenn L Martin ¢ 


conferences 


A Plan for Effective Design Screening 


Basing his philosophy on the maxim ‘‘A stitch in time,” the author offers a plan for integrat- 


ing and sequencing all engineering activities from initial 


GEORGE H. LOGAN 


Consulting Engineer 


It Is AN AXIOM that every hour spent 
on screening an enginecring design be 
fore production will save at least 1 
hours later 

How can this screening be accom 
plished most effectively and efficiently ? 
A plan that has demonstrated its 
worth, especially in small industries 
doing an appreciable amount of de 
velopment work, is herewith presented 
It is a tailor-madc 
nizing 
new design progresses from an ephem 


system of synchro- 
an organization’s brains as a 
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eral idea to final production prints 

Decision to initiate 
new product, or to improve or mod 
ernize the design of an existing prod 
the high 


design tor a 


t 


uct, usually originates at 
level of management—often through 
sales department advice that there 
is a market to justify the development 
and effort. Management then 
undertakes marketing research to 
verify that this buyer-acceptance po 
tential exists. If the go-ahead signal 
is given, the chief engineer is author 
ized to direct the application of appro 
priate intellects to the problem 

The man with 


cost 


one overall 


idea to actual production 


sponsibility for such a 
chief engineer. He 


man to pick the people and to 


creative ciiort 
is the therefore 
is the 
launch the assignment, to follow the 
sequential flow shown in the accom 
panying chart 
The chief 

essential parameters that apply to t 

design. It is that h 
conceive at least the skeletonized form 
of the new device; 
sented as tentative 


engineer formulates 


also desirable 


this can be pre 
freehand sketches 
Ready with a design 
idea, his next step is to have a meeting 

| g 
with a layout engineer and a project 
engineer. Careful 


or written notes 


selection of these 


$1 





mpany 


PRODUCTION DEPARTMENT 
rp——(Production Superintendent) 


























ENGINEERING DEPARTMENT” 


ie (Chief Engineer) 


» —~ 
Tool See ed / aa, 
Design Engineer: \ Idea 


Shop > Po 
Superinte 








CER Biggest | 
Che ckers | 





‘| Layout 
Engineers 





fting 


go. 











AN EFFECTIVE DESIGN SGREENING PLAN 


two is important. Their expe- 
should parallel as closely as 


the character of the proposed 


past 
rience 
possible 
produ 

At this preliminary 
thinking accomplished by the 
engineer is de mee as 
project and 
Thereafter 


meeting, the 
chiet 
a package 
layout eng 
ind up to the 
shown by the chart 


to the rineers 
final stage 
these two are 


to work as a team. Each its to act as 


a consultant to the other as the design 
moves forward. The chiet 
delegates the responsibility 
for actual exe 
to the 
engineer Is su 


synthesis 
engineer 
ution of the design 
layout team. The 
bsequently involved, of 
only for checks 
assignment 
a rigorous check during crea 
tion of the final production design, as 
discussed later 
The first joint activity of the 
is to draw up the prototype 
Naturally, of the actual 


project chiet 


course, but cursory 
during progress of the 
and for 


team 
layout 
most 


1g 
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done by the layout engineer. The 
project engineer is responsible for the 
hardware” activities. A practical 
man, the project will have 
much to contribute to the budding 
assembly drawings. All practical tech 
nicians have enpnion afl the unfortu 
nate paradox that a | 
is now 


engineer 


eautiful drawing 
necessarily the best 
that elements which look 
on paper often are almost 
to put together and take 
converted to ‘hardware 
engineer taps his own 


drawing; 
functional 
impossible 
apart when 
The — 
background ji 
machine design and mathematics ; 
currently the engineer colors 
the growing heaves it with practical sim- 
plifications, with his knowledee of 
the possibilities and limitations of fab- 
ricating machines. The system of 
continuous checks and improvements 
is under way. 

As soon as the 
for exhibition, 


con 
project 


layouts are ready 
a representative of the 
sales department is invited to present 


a critique of the design from the 
esthetic”’ standpoint, which he does 
simply by asking: “Are the a. 
tive buyers going to like the looks of 
this gadget?” 

It is imperative that the sales de- 
partment has a voice at this stage. A 
few minutes of constructive appear- 
ance criticism at this time can 
thousands of dollars spent on belated 
redesign for customer appeal. 

The project-layout team should be 
in pot debating form during these 
visits, for the sales department will 
sometimes advocate sacrificing func- 
tionalism and low cost in order to 
give the embryo product more “ap 
peal”. It is not unusual for the chief 
engineer to add his voice as moderator. 
However, out of these sessions must 
come acceptable compromise. The 
theme of such discussions should be 
‘The best looking device can be the 
most economical and best operating 
device.” If engineers delve deep 
enough, they will find that this theme 
almost invariably pays off. 

When the sales representative is 
satisfied, the prototype layout is ready 
for detailing, incorporating the agreed 
revisions. But the detailing should 
not be just a routine procedure. The 
detail draftsman, who usually has 
aspirations of rising to layout engi 
neer, should be encouraged to take 
a critical approach, and to propose 
modifications of the prototype design 
as he works. Thus, valuable ideas will 
often come into being, and the opera- 
tion of teamwork will assure that the 
suggestion is absorbed. The same 
principle applies when the checker 
steps in 

Prototype 


save 


fabrication then _ starts 
under the supervision of the project 
engineer. Now the layout engineer 
need give only a moderate amount of 
his time as hardware builds up. But 
he is still an active member of the 
team, and through intermittent obser 
vation and a questioning frame of 
mind, he will accumulate notes for 
further simplification and improve 
ment. He may evolve some of these 
ideas in time to be included in the 
prototype hardware 

Prototypes are either single 
or few in number, and they 
be constructed with a bare 
of special tooling. Some special tool 
ing will probably be deemed manda 
tory, but it is best in the long run 
if it be of a temporary and inexpen- 
sive character. The obvious reason 
for this philosophy is that the design 
is not yet completely jelled. It is ad 
visable to make the assumption that 
some changes will be made after the 
prototype is finished. To obviate 
ostly changes in special tooling, the 


units 
should 
minimum 
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manufacture of such accessories should 
be delayed until a thoroughly accept- 
able prototype is produced. 

Some departure from this philos- 
ophy may be made necessary by a 
tight delivery schedule. If actual 
orders for the new product are on 
hand, the earliness of the delivery date 
may necessitate starting fabrication of 
production and assembly tooling prior 
to the completion of the prototype. 
Good judgment will decide such ques- 
tions. 

When the curtain rises on the com- 
pleted prototype, the team calls a 
meeting, inviting the shop superin- 
tendent and the assigned tool designer. 
The main objective of this conference 
will be to visualize appropriate tool- 
ing, and to plan the class of tooling 
in accordance with expected sales vol- 
ume. But the alert team will not let 


them get off that easily. The project- 


layout team will vigorously “pump’’ 
their guests, particularly the shop 
superintendent: ‘How can this, that, 
and the other element be made 
cheaper, faster, better? Will this speci- 
fied steel machine or form as easily 
as another acceptable steel? Will a 
slight design change here or there fa- 
cilitate the production job? Can you 
hold these tolerances easily in pro- 
duction?” 

This get-together will unfailingly 
produce some improvements, perhaps 
expose some hitherto overlooked de- 
sign errors. Back to the board jour- 
neys the layout engineer, armed with 
copious notes and sketches he has 
acquired along the chart’s route. At 
this point the project engineer should 
be able to leave the team, for the 
steps now remaining up to the final 
production design are few and easy. 

The layout engineer again solicits 


the help of the assigned detail drafts- 
man and checker. Now the complete 
set of final production drawings is de- 
tailed and checked. Although change 
recommendations are still welcome, 
those proffered at this stage will usu- 
ally be minor and few. The preceding 
check-steps have by now reduced the 
design to a refined entity. 

The final step on the chart (and 
frequently it will seem to be the most 
difficult) is to find a moment at which 
the chief engineer and production 
superintendent are not simultaneously 
swamped with other duties, and secure 
concurrent approval of the design 
package. Their evaluation of the de- 
sign at this time constitutes the final 
screening. “Rank hath its privileges,” 
and it will be a miracle if the two 
do not come up with a few change re- 
quests. These should be injected at 
once, not when the wheels are rolling. 





Portable Instruments Require Increased Shielding 


THE INFLUENCE of stray external mag- 
netic fields on the field of portable 
electrical instruments is often suffi- 
ciently strong to cause gross errors in 
meter readings. To determine the ex- 
tent of such fields and how to minimize 
their effects on voltmeters, ammeters 
and wattmeters, an investigation of a 
representative group of commercial 
portable instruments was undertaken 
by A. E. Peterson and associates of the 
National Bureau of Standards. A brief 
study was also made of stray fields 
existing around the more common 
kinds of laboratory apparatus. 

For this investigation, test instru- 
ments were placed in magnetic fields 
of known magnitude, direction and 
phase angle. The fields were produced 
by a pair of Helmholtz coils consisting 
of two matched circular coils one meter 
in diameter spaced axially one-half 
meter apart. A field uniform to within 
3 percent was thus established in a 
volume large enough to accommodate 
the largest of the test instruments. Coils 
were gimbal-mounted, allowing the 
axis to be swung to any desired azimuth 
and elevation. 

Twenty-five instruments were tested 
in fields ranging from 1 to 10 gausses. 
In each case, the direction of the field 
and the phase angle with respect to the 
current in the test instrument were 
adjusted to produce the maximum de- 
flection. The change in reading pro- 
duced by a 180-deg reversal of the 
field was noted for each field-strength 
value. One-half of this change, ex- 
pressed as a percentage of full-scale 
Propuct ENGINEERING 


-Jury, 1949 


reading, was taken as the value of the 
magnetic-field influence. 

In summarizing the results of the 
tests, the magnetic-field influence was 
compared with the manufacturer's fig- 
ure for the stated accuracy of the 
instrument. The latter figure, an index 
of the quality of the instrument, does 
not generally take into account suscep- 
tibility to magnetic fields. This is espe- 
cially true of unshielded instruments, 
the accuracy figure of which can be 
completely invalidated by stray fields 
of low strength. 

On this comparison basis, an analy- 
sis of the test results revealed the fol- 
lowing: (1) Of eleven moving-iron- 
type instruments tested, seven exhib- 
ited field influence values within their 
accuracy figures in a 1-gauss field. (2) 
Of seven permanent-magnet moving- 
coil instruments tested, two, having 
unshielded —low-coercivity magnets, 
were affected to a degree comparable to 
their accuracy figures when subjected 
to fields of less than 1-gauss; the other 
five, having high-coercivity magnets or 
low-coercivity magnets combined with 
good shielding, behaved in a similar 
manner and could withstand 5-gauss 
fields or stronger without showing field 
influences greater than their accuracy 
figures. (3) Of seven electro-dynamic 
instruments investigated, one (un- 
shielded) in a 1-gauss field showed a 
field influence of 0.9 percent, nearly 
equal to its 1 percent accuracy figure; 
while two of the six still met this 
qualification in a 5-gauss field. 

In making a laboratory survey of 


stray alternating fields, Bureau engi- 
neers used a small search coil whose 
pickup voltage was measured with an 
electronic voltmeter. The magnetic 
field was readily computed from this 
voltage, the frequency and the area- 
turn constant of the coil. A small com- 
mercial gauss meter was used for 
direct fields. 

Of the laboratory 5 sur- 
veyed, only a few items indicated fields 
as large as one gauss at distances of 10 
centimeters. This equipment included 
the larger rotating machines, a 1-kva 
voltage-stabilizing transformer, a 2- 
and a 7-kva adjustable-ratio auto- 
transformer, and some of the tubular 
rheostats wound on magnetic tubes or 
having magnetic tie or slider rods. 
Stray fields about the adjustable-ratio 
auto-transformers were found to de- 
pend on the loading and the proportion 
of the winding that is tapped. For 
such apparatus, spacings of one-half 
meter were generally adequate to re- 
duce the stray field well below one 
gauss. 
~ The Bureau's investigations indi- 
cated that the chief factor regarding 
the effect of stray fields on instruments 
lies in failure to recognize such effects 
and in not taking steps to avoid them 
In addition, conductors carrying heavy 
currents can also be a disturbing source 
of stray-field trouble in the laboratory. 
Placing such conductors as close to one 
another as possible, twisting them to- 
gether and otherwise avoiding open 
loops, will usually reduce stray fields 
to a low value. 


83 





Bell 
Fig. 1—Magnetic cores of one mil 4-79 Mo Permalloy tape and partially assembled non-linear inductance in which 


used. Core stacks are 30, 2 


, 2, and 1 lb in weight. 


These new 


Telephone Laboratories 
they are 


materials increase effectiveness of electrical equipment. 


oft Magnetic Materials 


Composition and heat treatment determine the magnetic proper- 


ties of the soft (non-permanent) magnetic materials. 


These 


include magnetic iron, silicon steel, nickel-iron alloys, iron-cobalt 
alloys, iron-nickel-cobalt alloys, and the mixed ferrites. 


E. A. GAUGLER 
U. S. Naval Ordnance Laboratory 
“Soft” magnetic materials are those 
having a relatively high permeability 
and a low coercive force. By constrast 
permanent or “hard” magnetic mate 
rials have a relatively low permeability 
and high coercive force. This 
nology originated because it described 
both the magnetic and mechanical 
properties of the material. In recent 
years notable exceptions have been 
found and these terms have lost their 
dual significance. (See “Permanent 
Magnet Stability,” Propucr ENG 


term! 
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To insure optimum magnetic per 
formance of materials 
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heat treatment, mechanical stress, grain 
orientation, 
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soft magnetic 
the designer should be 
the following 
temperature, frequency 
and magnetic circuit design. Some of 
these variables are controlled directly 
while others are controlled indirectly 
through selection of the materials. 


Composition 


Most soft materials 
tain the ferromagnetic elements 


nickel, and 


magnetic con- 


iron, 
cobalt—in 


various combi 


nations. 
magnetic 


Sometimes certain non-ferro 
elements, such as_ silicon, 
molybdenum, chromium, and copper 
are added. Magnetic properties of com 
mercially available magnetic 
are shown in Table I 


materials 
Other physical 
and electrical properties such as den- 
sity and added because 
they are useful in design 

In addition to the major 
uents, the amounts and types of im- 
purities in the 


resistivity are 
constit- 
material have a pro 
found effect on magnetic characteristics 
These impurities may be in the raw 
materials, or may be introduced during 
melting and heat treating. In general, 
greatly superior results can be attained 
by reducing impurities such as carbon, 
silicon, sulfur and phosphorus. When 
the best results are required, pure 
raw materials are alloyed in a vacuum 
or controlled 
melting 


induction 
Final annealing is 


atmosphere 
furnace 
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Table I—Typical Magnetic Properties of Commercial Grade Soft Magnetic Materials Measured by D-C Tests 


Coercive 


Force, H.. 


Permeability Electrical 
Heat Resis 


Saturation 





Treatment 


Initial 


Tron 


Sitheon iron 


0G 
800 C 


Silicon iron 


ir 


Cold rolled, 
SOO ¢ 
Grain 3 3. Si, 97 Fe Cold rolled, 
oriented 1,200 C, He 
silicon tron 
45 Per 
malk 
Hipermk 
Conpermk 


45 Ni, 54 Fe 1,050 C 
30 Ni, 
50 Ni, 


50 Fe 
30 Fe 


1.200 C, He 
H50C 


Orthonol , 50 Ni Cold re 
luced 1,050 
Cae 
1,100 C 


tt B 
Monimax 


Sinimax 1,100 C 
78 Per- 
malloy 
4-79 Per 
malloy 
Mumeral 


1,050 C, 
00 C 
1,100 C 


1,100 C, Hz 
Supermallo 


1,300 C, He 


wo C 
800 C 


Permendur 

V-Per 
mendur 

Hiperco 


45-25 ( 1,000 C and 
» Per » 25 ky $25 C bake 
1.9 Fe 
<1 Ni, 2 Mo, |Pressed; 
7F 650C 
Insulated iron! Pressed 
iron lust (Grade 

HP car- 

bonyl 
Mn-Zn 


Ferrite 


M 
minvar 
Powdered 

Permalloy 17 Fe 
Powdered 


Ferrite 


oersteds Induction, 


Maximum 


[Low cm 


5.000 ?1 


500 10 
7,000 19 5 


700 39 
10,000 20.000 


40 O00 20.000 


25,009 0 


SO O00 
2,000 


0 05 
0.5 

for B,, 
10,000 


170,000 0 07 


, 000 
34,000 
100,000 0 05 
SO 000 0.05 
110,000 0 03 
890 000 0 004 


5.000 20 


4,500 20 


10,000 1.0 


tivity, 
iss imicrohm 


kes for electromagnets 


,ower transtormers 
transtormers 


ranstormers 


rmers, relays 


Mechanical 


magnetic 


rectihers, 
amplifie fs 
Pulse transformers 
Pulse transformers 
Sensitive relays 
Magnetic shields 
\udio transtormers 
Vide 


» transformers 

I. lectromagnets 
Pelephone diaphragms 
Transformers, motors 
relephone cables 
Loading coils 


Permeability tuning 


Filter coils 





preferably done in pure dry hydrogen 
close to the melting point. Unfortu- 
nately, these refined techniques are 
not ordinarily utilized in the com- 
mercial production of these materials. 
The large variation in properties of 
commercial materials could be elimi- 
nated if precautions taken to 
control impurities 


were 


MAGNETIC IRON. Soft iron used for 
magnetic purposes is of high purity, 
better than 99.8 percent, and relatively 
inexpensive. Although it can be rolled 
into thin sheets, it is not suitable for 
a-c applications because of its low 
resistivity. Because its permeability at 
high flux densities is high it is par- 
ticularly suited for yokes of electro- 
magnets, field frames and pole pieces. 
Because of the action of certain im- 
purities, this material is subject to 
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“magnetic aging” to the extent that it 
cannot be used for certain critical ap- 
plications. It is not uncommon to find 
increases in the force and 
hysteresis loss in excess of 100 per- 
cent over a period of time. The sili- 
con steels are not as susceptible to 
aging, and they have largely replaced 
magnetic iron in applications where 
aging 1s important. 

Another form of iron is used in 
insulated pressed powder cores. Good 
grades of iron powder vary in size 
from 80 mesh to 3 microns, depending 
on the application frequency. The 
particles are coated with an insulating 
material such as a phenolic lacquer 
and molded into cores at pressures 
from 30 to 100 tons per sq in. 

In some applications the perme- 
ability is purposely decreased, by dilut- 
ing the mixture, because a higher Q 


coercive 


(ratio of reactance to resistance) can 
be obtained at high frequencies due 
to the corresponding reduction of 
hysteresis and eddy current losses. The 
permeability of these materials is rela- 
tively low. Principal applications are 
in slugs used for permeability tuning 
and in loading coils 


SILICON STEEL. The addition of sili 
con to iron increases its resistivity, 
permeability, and reduces the core loss, 
saturation, and aging. However, sili- 
con makes the metal brittle and dif- 
ficult to machine. For punching into 
laminations the silicon content should 
be no more than 5.0 percent. Where 
machine operations are necessary, sili- 
con content under 1.0 percent is pre- 
ferred. 

The magnetic characteristics of sili- 
con steel are greatly affected by im- 
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Fig. 2—Magnetic properties of grain oriented silicon steel are better in direction of 
rolling, than across the grain. Flux direction must parallel material's preferred axis. 


purities and a far superior steel can 
be obtained by proper purification. The 
commercial grades are usually selected 
and sold under watt loss specifications 
rather than by composition. Cold 
rolled strip has better surface condi- 
tions and magnetic characteristics than 
hot rolled material. Silicon steel is 
widely used in power equipment such 
as motors, generators and transform- 
ers, and in low cost audio transformers 
where high quality is not essential. 
A grain oriented silicon steel is 
commercially available. The core loss 
at high flux densities has been sub- 
stantially decreased by cold reduction 
of a purified material followed by an 
nealing in pure dry hydrogen. Be- 
cause the material is grain oriented, 
it is important that the direction of 
the flux be along the preferred axis 
of the material—parallel to the direc 
tion of rolling—because, as shown in 


in this direction. Thus, its principal 
use is in power transformers where 
laminated core construction is used; 
the length of the legs in the preferred 
direction are extended and the cross 
grain legs are shortened and widened 
to compensate for its decreased per- 
meability. This material is sold under 
the trade names of Silectron, Hipersil, 
and Trancor X; these are heat treated 
and insulated at the mill. After fab- 
rication it should be given a stress 
relieving anneal as 800 C in a neutral 
non-carburizing atmosphere. 


NICKEL-IRON ALLoys. The _ nickel 
iron alloys are used where high per 
meability and low core loss are re 
quired. Since they are considerably 
more expensive than the silicon steels, 
they are used where these features out 
weigh the added cost. A number of 
different compositions are available 





content falls in one of two ranges. 
45-50 and 75-81 percent nickel. 


45-50 PERCENT NICKEL ALLoys. This 
material has a relatively high satura- 
tion and low core loss. Its specific 
resistance is high and it can be readily 
machined or punched before the final 
anneal. It is generally used in audio 
transformers and relays operating at 
high flux densities. It is sold under 
the trade names of 45 Permalloy, Al 
legheny Electric Metal 4750, Car- 
penter 49, Nicaloi, Armco Electrical 
Alloy 48, and Hipernik. The latter 
is available in modified form, as Con 
pernik, in which the permeability in 
flux densities from zero to 200 gauss 
does not change by more than 10 per 
cent. Its hysteresis in this region is 
substantially reduced. These character 
istics are obtained by annealing the 
alloy at a relatively low temperature 
after cold rolling. It is especially use- 
ful in choke coils that have a large 
d-c component of current and in coils 
requiring high Q at audio frequencies. 

A grain oriented 50 nickel-50 iron 
alloy has recently been introduced in 
this country. This material is sub- 
jected to a drastic 99 percent cold 
reduction, followed by special anneal- 
ing in pure dry hydrogen. Depending 
on the annealing temperature either a 
rectangular hysteresis loop or a con 
ventional hysteresis loop can be ob- 
tained as is shown in Fig. 3. The 
rectangular hysteresis loop is partic 
ularly suitable for mechanical rectifiers, 
magnetic amplifiers, and saturable re- 
actors. This material is known as 
Orthonol, Permenorm 5000-Z, Delta 
max, Orthonik, and Hipernik V. 

For high frequency applications such 
as pulse transformers and video trans 
formers, it is desirable to increase the 
specific resistance at the expense ot 
somewhat lower permeability and satu 
ration. This can be accomplished by 
the addition of a third constituent such 









































Fig. 2, magnetic properties are better commercially. In general, the nickel as molybdenum or silicon. This in 
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Fig. 3—Annealing temperature determines shape of hysteresis 


loop. This material, a grain oriented 50 nickel-50 iron alloy (Per- 


menorm 5000-Z), was given three different annealing treatments, each at the temperature shown for two hours. 
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creases its specific resistance from 52 
to 80 and 90 microhm-cm respectively. 
These materials are known commer- 
cially as 4-43 Permalloy, Monimax, 
and Sinimax. 


75-81 PERCENT NicKEL ALLoys. This 
composition is particularly suitable 
where high initial permeability is de- 
sired. Known as 78.5 Permalloy, it 
has higher maximum permeability and 
lower hysteresis loss than any of the 
other commercial nickel-iron alloys. 
The binary alloy has a relatively low 
resistivity and must be cooled rapidly 
to obtain good magnetic properties. 
It is particularly useful in relays and 
shields when low resistivity is desir- 
able or can be tolerated. 

When third constituents such as 
molybdenum or chromium are added, 
the effect is to increase its specific re- 
sistance and to reduce the cooling rate 
necessary to obtain desirable proper- 
ties. This greatly simplifies the heat 
treatment. When 4 percent molyb- 
denum is added the alloy is known as 
1-79 Mo Permalloy and Carpenter 
Hymu 80. If 5 percent copper and 2 
percent chromium are added, the alloy 
is known as Mumetal. These materials 
have replaced 78.5 Permalloy in most 
applications. They are used extensively 
in low level “et transformers and 
reactors. 

As previously mentioned, magnetic 
materials can be greatly improved by 
purification. By taking special pre- 
cautions in melting and heat treating 
in pure dry hydrogen at elevated tem- 
peratures (1,300 C) followed by con- 
trolled cooling rates, a greatly superior 
material is obtained. This material is 
known as Supermalloy and contains 
5 percent molybdenum, 79 percent 
nickel, balance iron. Initial perme- 
abilities of 100,000 and maximum per- 
meabilities of 800,000 are obtained 
This material can be used to advantage 
in pulse and video transformers. In 
the latter, because of its high perme- 
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Fig. 4—Constant permeability at low flux 
densities is demonstrated by this alloy. 
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ability, the turns can be greatly re- 
duced, thereby reducing capacitance 
effects which extend over the upper 
frequency range. This material is not 
yet commercially available, but will be 
in the future. 

A composition of 2-81 Mo Perm- 
alloy is available in dust form, ranging 
from 120 to -325 mesh. Recently 4-79 
Permalloy has also been produced by 
another process in sizes ranging from 
80 mesh to 8 microns. The dust is 
usually insulated with talc or kaolin 
and pressed into cores at pressures up 
to 100 tons per sq in. A diluent can 
be added to increase the “Q” at high 
frequencies. It is subsequently an- 
nealed at 650 C to decrease the hys- 
teresis loss. Although the perme- 
ability is low compared to the same 
material in sheet form, it has substan- 
tially higher permeability than iron 
dust and much lower hysteresis loss. 
Its principal uses are in loading coils 
and filters. 


IRON-CoBALT ALLoys. Some of the 
iron-cobalt alloys exhibit the highest 
saturation flux densities of any known 
material. The maximum saturation is 
obtained in the region of 35-40 per- 
cent cobalt alloy. The 50 percent 
cobalt alloy, commercially known as 
Permendur, is preferred for most ap- 
plications because its high saturation 
can be obtained at substantially lower 
magnetizing forces. The binary alloys 
in this range are brittle and difficult 
to roll. They are available only in 
heavy sections and are used in electro- 
magnets and permanent magnets as 
yokes and pole pieces. 

If 2 percent vanadium is added to 
the 50 percent cobalt-iron alloy, the 
metal can be rolled into thin sheets, 
and is known as V-Permendur. This 
addition increases its specific resistivity 
but only slightly lowers the saturation 
It is used in telephone diaphragms and 
magnetostriction transducers. Another 
iron-cobalt alloy containing 35 percent 
cobalt and a small percentage of chro- 
mium is known as Hiperco. 


IRON-NICKEL-COBALT AlgLoYs. Some 
of these alloys have constant perme 
ability at low flux densities, as illus- 
trated in Fig. 4, and extremely low 
hysteresis loss. One composition, 30 
iron-25 cobalt-45 nickel, is known as 
15-25 Perminvar. To obtain these 
special characteristics the material is 
baked for several hours at a relatively 
low temperature (350 to 500 C), after 
the usual high temperature anneal. This 
material responds markedly to mag 
netic annealing and a rectangular hys- 
teresis loop is obtained. Because of 
its relatively low resistivity it cannot 





MAGNETIC TERMINOLOGY 

Magnetic field intensity, /i—magnetizing 
force in oersteds (ampere-turns per 
1.257 cm). 

Flux density or Magnetic induction, B— 
lines of flux per square centimeter 
(gauss). 

Permeability, y—the ability of a material 
to become magnetized when placed in 
a magnetic field: 

B 
: 2 

Reactance, X,—the impedance of a pure 

inductance to an a-c current: 


X 2nfl 
where f = frequency 
L = inductance 


Choke coil or Reactor—a large inductance 
used to smooth out an a-c wave. 

Saturation—maximum flux density that a 
piece of magnetic material can carry. 

Space factor—the ratio of the volume of 
the core material itself to the volume of 
the core as a whole which includes in- 
sulation and air space. 

Coercive force, /i—magnetic field in- 
tensity required to reduce flux density 
to zero. 

Hysteresis loss—energy loss when a mag- 
netic material is cycled in a magnetic 
field. 

Eddy current loss—energy loss caused by 
eddy currents induced in the core ma- 
terial by cycling in a magnetic field. 

Specific resistance—resistance across par- 
allel faces of a cube of the materia! one 
cm on each side. 

Pulse and video  transformers—trans 
formers used over a wide band high 
frequency range. 

Band pass filter coils—coils used in a filter 
circuit designed to pass a specific band 
of frequencies. 

Residual induction, B,—flux density that 
remains in a magnetic material when 
the magnetic field intensity is reduced 
to zero 

Maximum induction,B,,—maximum oper- 
ating flux density. 

Minimum induction, B,—minimum oper- 
ating flux density. 





be used in magnetic and mechanical 
rectifiers without further modification. 
With the addition of 7.5 percent 
molybdenum its specific resistance can 
be raised at the expense of a lower 
saturation. Because of its constancy 
of permeability and low hysteresis loss 
this material should be excellent for 
use in loading coils, continuous load 
ing of telephone cable, and applica- 
tions where high Q’s are needed at 
audio frequencies. 


Ferrites. Recently a new class of 
magnetic materials known as mixed 
ferrites have been developed. Because 
of their ceramic nature, eddy currents 
have been practically eliminated. Their 
hysteresis loss is relatively low, but 
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Fig. $—Characteristic curve of permeabil 
ity vs. flux density for Mn-Za ferrite 
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The principal disadvantage of these 
materials is their low Curie tempera 
ture. For example 
ferrite has a Curie t 
120 C. Below that temperature 
permeability changes rapidly. This 
desirable 


manganese-zin 
emperature ol 
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un- 
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plications 
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is used in certain ap 
Howevei, 
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are relatively new I 


and it is probable 
that many improvements will be madc 
Mixed ferrites are known commercially 
as Ferroxcube and Cerromag. At | 
ent they have limited use in bandpass 
filter coils and permeability tuners 
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Heat Treatment 


materials should be 
all fabricating 


tions have been completed 


Soft magnetx 


annealed after opera 
This in- 
creases their permeability and decreases 
their hysteresis loss. Annealing is most 
effective with high permeability mate 
rials. A 500-fold 
ability is not 


the nickel-iron alloys 


increase in perme 
uncommon for some of 

One purpose of the final anneal is 
to relieve the 
material. precau- 
tions must be taken to prevent oxida 
tion of the charge. Oxidation pro 
duces undesirable surface scaling and 
severely impairs magnetic properties 

One of the simplest heat treating 


mechanical 
However, 


Strains in 
suitable 
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Fig. 6 


Introduction of an air gap reduces effective permeability. Mu effective of a 


material with air gap is maintrinsic of an equivalent closed ring sample 


methods is pot annealing; the charge 
is sealed in a nichrome pot with copper 
wool, iron dust, or other materials, to 
burn out the oxygen at relatively low 
temperatures. However, far 
results can usually be obtained by an 


superior 


nealing in a pure dry hydrogen atmos 
phere. In this method 
prevented and certain undesirable im 


oxidation 1s 


the mate 
Commercial grades of electrolytic 
hydrogen are not satisfactory for mag 
work further purifica 
tion. For superior results, the oxygen 
and water vapor in the 
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done at 
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uniform heating, generally from 2 to 4 
hr. The subsequent cooling rate is im 
portant 
with 


sults. The charge is held 


for some alloys. For example 
1-70 Permalloy, rapid or slow 
cooling depends on whether the initial 
or maximum permeability is to be in 
creased. In any 


should not introduc e strains 


case, the cooling 


Insulation 


Insulation should be thin and uni- 
form to maintain a good space factor 
Although laminations have been coated 
with lacquers, varnishes, and paper, 
the resulting space factor is not high 

One of the most commonly used 
methods of insulation is light oxida 


tion of the surface. This can be con 
veniently applied at the end of the 
annealing cycle or by subsequent heat 
treating. Since oxidation 1s usually 
detrimental to magnetic properties, it 
is essential that this be done properly, 
and at the right temperature. The oxi 
done 550 ¢ 
Iron alloys 


dation is usually below 
for nickel 
The id 


iwtory 


al type of insulation is a re 


y that can be applied prior to 
innealing and will prevent sticking 
during the annealing operations. Vari 
ous materials, such as magnesium 
and mica 
suspended in a volatile liquid, have 
been When 
with laminations, the unpunched strip 
and the mica 
lubricant during punching, thereby in 
creasing die life. During the anneal it 
is converted into a complex. silicate 
which insulates the laminations 


Another method of insulation uses a 


Ox 


ide, aluminum oxide, dust 


used mica dust is used 


s coated acts as a die 


ataphoresis coating, an clectrochemical 
leposit of fine colloidal particles. The 


strip is passed through a mixture of 
] 
i 


silicic acid and acetone. A potential of 
5 to 45 volts is applied between the 
tape and container, the tape having the 
positive potential, and the particles are 
plated uniformly on the tape. The 
silicic broken down to silica 
during the final anneal. Unfortunately, 
these refractory coatings adversely af- 
fect the magnetic characteristics to 
some extent. This should be investi 
gated before a particular coating 
hosen. 


acid is 


Wound Cores 


When grain oriented materials are 
used in transformers, the wound type 
core is preferred. Also, when thin ma- 
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Fig. 7—Shearing of hysteresis loop by introducing an air gap. Where non-linear 
properties of magnetic materials are utilized, cores without air gaps must be used. 


terial of 0.003 in. and less is employed, 
it is usually not practical to punch it 
into laminations, since close die clear- 
ances must be maintained. It is difficult 
to avoid mechanical strains during sub- 
sequent handling and mounting after 
annealing with thin laminations. The 
wound type of core construction is 
efficient, since a high space factor can 
be maintained, and the air gap is negli- 
gible in an uncut core. Using mechan- 
ical winding techniques, space factors 
ranging from 80 to 90 percent can be 
obtained, using 0.003 in. material 
For some materials the windings 
should not be put directly on the an- 
nealed core. Preferably, the core 
should be mounted in an insulating 
container which supports the windings 
and prevents mechanical straining of 
the core. Another possibility is to im- 
pregnate the core with a plastic binder, 
although this is usually detrimental to 
the magnetic quality of the high per- 


meability materials because it intro- 
duces mechanical strains. 

Sometimes it is desirable to cut the 
core to facilitate winding or provide a 
needed air gap. This can be done by 
first vacuum impregnating the core 
with a plastic bonding material. After 
baking, the plastic sets and the core is 
a rigid body. It can then be cut on a 
carborundum wheel. The complete core 
is held together by a soldered metal 
band. If properly done, an air gap of 
less than 0.0005 in. per gap will result 

Magnetic Circuit 

To effectively utilize the high perme 
ability property of materials, it is essen- 
tial that there be no air gaps in the 
magnetic circuit. Fig. 6 shows how the 
effective permeability of a material is 
reduced by air gaps. In magnetic 
amplifiers, where the non-linear prop- 
erties of magnetic materials are utilized, 
either wound or laminated cores with- 


out air gaps give optimum results. 

The effect of air gaps 1s to shear over 
the hysteresis loop as shown in Fig. 7. 
Thus, the residual induction B, is de- 
creased to B’, and the magnetizing 
force for a given flux density is in- 
creased. This can be used to advantage 
when the core is excited by undirec- 
tional voltage pulses, as in certain 
pulse transformers. Regardless of the 
initial magnetic condition of the speci- 
men, after subsequent undirectional 
pulsing, the core will operate between 
the residual induction B’, and a maxi- 
mum induction of B,,. Since air gaps 
decrease B’,, the operating range of 
this type of pulse transformer will be 
increased. The air gap should be 
properly determined to get maximum 
permeability in the operating range. 

However, even a greater flux change 
and higher efficiency could be obtained 
by a negative bias or a reset operation 
such as a charging current between 
pulses. The operating range could 
then be from B, to B,, as shown in 
Fig. 7. If it is required that an in- 
ductance operate with a high d-c bias- 
ing field as in filter chokes, a properly 
selected air gap will increase the per 
meability at high magnetizing forces, 
because of the shearing of the hystere- 
sis loop. 

An air gap can also be effectively 
used when a high Q is required at a 
specific frequency. By the introduction 
of a properly controlled air gap, the 
effective permeability of the material 
can be controlled. This will also result 
in decreased flux density when the ma 
terial is excited at a fixed amplitude 
of magnetizing force. Since both eddy 
current and hysteresis losses are also 
functions of flux density, an optimum 
air gap can be selected which will 
result in the maximum Q at a given 
frequency. This is used in pressed 
powder cores by regulating the diluent, 
and in transformers and inductances by 
air gaps in the magnetic path. 





Abstracts of European T echnology to 


A NEW SUBJECT INDEX and abstract 
collection of more than one thousand 
unclassified scientific and technical re- 
ports prepared by the Combined In- 
telligence Objectives Subcommittee and 
dealing with European technology can 
now be obtained from the Office of 
Technical Services or the Department 
of Commerce. 

Of interest to librarians and tech- 
nical research workers, working in a 
variety of design fields, this publica- 
tion of the Joint Chiefs of Staff is the 
first in a series of such volumes. Even- 
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tually this reference material will in- 
clude reports of the British Intelligence 
Objectives Subcommittee (B.1.0.S.) 
and Field Intelligence Agency Tech- 
nical (F.I.A.T.) as well as a group 
of minor reports, all dealing with the 
technical findings of Allied investiga- 
tors in Germany and occupied Europe 
since the war. 

The current volume lists reports in 
thirty-three major categories and some 
eighty additional subcategories. Re- 
ports with broad importance are listed 
under more than one category. 


Be Published 


Combined Intelligence Objectives 
Subcommittee, B.1.0.S., F.I.A.T. and 
other declassified European technical 
reports are available to the public from 
the Office of Technical Services. 
PB 96941, J.I.0.A. Subject Index: 
C.1.0.S. Volume I, 270 pages, sells 
for $3.00 per copy. Orders should be 
addressed to the Office of Technical 
Services, Department of Commerce, 
Washington 25, D.C., and should be 
accompanied by check or money order 
made payable to the Treasurer of the 
United States. 
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PACKARD TRANSMISSION has two clutches—one forward and the other to the rear of the torque converter. The 
high range clutch connects the converter directly to the drive shaft. This clutch bypasses all gearing so that con- 
verter alone must provide the multiplication of engine torque needed to start and accelerate the car. The direct drive clutch 
is located between the engine and the torque converter turbine. Car speed and throttle position control the engage 
ment of the direct drive clutch, which rigidly connects engine to rear wheels and allows converter to “‘float”’ 


Packard’s 
Ultramatic Drive 


The torque converter in Packard’s automatic trans- 
mission is intended only for acceleration. At 
cruising speeds, a direct-drive clutch completes a 
mechanical connection between engine and rear 
wheels. This renders the torque converter inopera- 
tive, preventing wasteful slip and oil churning 
after the coupling point is reached. The driver's 
control of the direct drive clutch is similar to his 
control of the fourth speed in overdrive cars. At 
speeds between 15 and 56 mph, a momentary re- 
lease of the gas pedal causes the direct drive clutch 





to engage. Within this same range of speeds, the 


driver can disengage this clutch and return to con- LIGHTED LAMP behind the sector letters tells driver what 
verter operation by pushing the pedal to the floor. position the controls are in. Cars with Ultramatic have no clutch 
Above 56 mph, the direct drive clutch is engaged pedal or gear shift lever. Engagement of the direct-drive clutch 
depends on throttle opening and car speed. For every throttle 
position there is a definite speed at which clutch operates auto 
matically—unless the driver chooses to exercise his control over 
13 mph. Thus, the engine aids braking. clutch before that point is reached 


regardless of throttle setting. During deceleration, 
the car stays in direct drive until speed drops to 
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TO SIMPLIFY CONSTRUCTION, the rotor units are flanged and bolted to hubs which engage with quill shafts. 
These quill shafts extend back to the planetary transmission. The converter se rotor is attached to a quill shaft that 
acts as a seal and outboard bearing for the unit. This shaft also drives the front oil supply pump. A second quill shaft 
inside the first carries the reactor and extends through the pump to an overunning clutch. The direct drive clutch disk 
and the turbine are both fixed to the hub which is splined to the transmission input shaft 





Pressure 
passage 


Driven plate — —> » 


Stationary 
driving plate 


MORSE-FORMSPRAG  overrunning 


HOUSING of direct clutch rotates with the flywheel. For engagement, oil 
passes through hollow transmission input shaft, then through radial pressure clutch holds reactor stationary at low 
passage into clutch cylinder. The oil shifts the moveable driving plate, forcing speeds, allows it to turn with turbine 


and pump after coupling point is 


the driven plate against the stationary driving plate. Then, engine torque is 
(continued on next page) 


transmitted directly to the driven plate which 1s splined to the input shaft. reached 
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HIGH RANGE CLUTCH, when engaged, locks the low 
range reaction sun gear to the clutch hub that is splined 
to the input shaft and driving sun gear. This locks the 


planetary system which then rotates with the input shaft 


LOW RANGE BAND holds the low range reaction sun 
gear when gear reduction is required. One end of the 
band is held in position by an adjustable strut while the 
other end is operated by the piston of the hydraulic unit 





Rear Sun Gear 
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: shaft meshes 
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(meshes with 
forward sun gear 
andr ng gear) 
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(meshes with 
nions 
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LO range 1818 tol from rear 





Planetary 


S. Rin 


—Sun Gear 
(held for 


low range) 
Ring Gear 


(held for 
reverse 


Reverse 1637 to | from rear 








WHEN REAR SUN GEAR is rotating and the pinion 


cage 1s stationary, the long pinions turn counterclockwise 
and the short pinions clockwise. If the forward sun gear 
is held, the short pinions will walk 


Converter 


the planetary cage 


around clockwise at a reduced speed. Releasing the for 
ward sun gear and holding the ring gear causes short 
pinions to walk the cage counterclockwise inside the ring 
gear, giving reverse at a reduced speed 





TURBINES, converter pump and reactor are mainly sand cast from aluminum 
This represents a considerable cost saving over entirely plaster cast units 
The finish of the sand castings is smooth enough for efficient performance 


DIRECT DRIVE clutch housing and 
converter pump are assembled as a 
unit and bolted to flywheel 
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C3 ©) Governor 29-61 psi 
GH Converter in 80 ps 
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==) To sump 


GERD Pump (forw'd) 
GRD Pump (rev) 
Be Pump (idi'g) 
C—) Pump (re! valve) 
CT Throttie 





ae NEUTRAL AND PARK 
Throttle valve Engine idling 








IN NEUTRAL AND PARK the front pump alone is 
operating. The pump output is maintained at 85 psi by 
the pressure relief valve. The selector valve bleeds back 
70 psi of the pump output pressure to the relief valve 
where it combines with the spring load to give a back 
pressure of 85 psi on the relief valve piston. The pump 
output is supplied to the converter; to the reverse brake 


PUMP SELECTOR VALVE regulates the maximum pres 
sure output of both front and rear oil supply pumps. 


Front purnp 


PUMP CHECK VALVE operates to permit the rear pump 
to supply the hydraulic circuit when its output pressure 
exceeds that of the front pump 
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piston through the driver's control valve, and to the low 
range brake piston through the modulating valve and 
driver's control valve. The pressure on the topsides of the 
brake pistons maintains positive release of the brake bands 
With the driver's control lever in the park position, a pawl 
engages a gear that is splined on the output shaft, pre 
venting rotation of the drive shaft and rear wheels 





« Separator 





ALL VALVES of the hydraulic cir 


oil sump below the transmission. For economy, the nin 


valve bodies are not fabricated separately but have been 
combined into two aluminum castings. The upper 
body contains the pump check, pump selector 
inlet and converter relief valves. The lower casting contains 
the control, throttle, modulating, direct drive shift and 


timing valves (continued nN next page) 
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For legend see NEUTRAL AND PARK 
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WHEN SHIFTED to the low range position, control valve 
cuts off the modulated pressure from the spring loaded 
end of timing valve. The modulated pressure at the rear 
end of the timing valve moves piston forward. This directs 
pressure to the apply-side of the low range piston, thereby 
operating low range brake. Power is delivered to rear 
wheels through converter and low range gears. With car 


























po 




















OIL PRESSURE holds brake unit released. To apply band, 
oil enters center cylinder via check valve at bottom. Small 
piston takes up clearance and vents ‘‘release’’ oil via an in- 
ternal port. Large piston then rises, closing check valve and 
actuating brake through trapped oil and small piston 
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movement, rear pump delivers pressure to the governor 
and the pump check valve. The governor meters pressure 
to the direct drive shift valve in proportion to car speed. 
Should driver continue in the low range above 15 mph, the 
governor pressure will rise sufficiently to move piston of 
direct drive shift valve to the left. This permits modu- 
lated pressure to engage direct drive clutch. 


Modulating 


& 
Be 
PRESSURE MODULATING VALVE provides a varying 


pressure for smooth engagement of clutches and brakes. 











FRONT OIL PUMP relief valve regulates the front pump 
oil pressure. This pressure is maintained at 170 psi for 
reverse and 85 psi for other positions 
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For legend see NEUTRAL AND PARK 











HIGH RANGE 
Converter working 


x = 
Throttle valve 





WHEN CONTROL VALVE is shifted to the high range 
position, the varying pressure from the modulating valve 
is directed to the high range clutch cylinder and to the 
spring loaded side of the timing valve. The movement 
of the valve to the right is retarded by the slow discharge 
of oil through orifice in the rear end of the valve. This 
movement simultaneously applies release pressure to the 


Piston Cover 


Peete we 
AD | 
II ii aii . ae 






TIMING VALVE synchronizes the engagement and dis- 
engagement of the high range clutch and low range band 





pi 1 <=ryaeagee 


THROTTLE VALVE provides pressure to the direct drive 
shift valve in proportion to throttle opening. This pressure 
reacts with the governor output pressure. 
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topside of the low range brake piston and vents the apply- 
side of the piston. This retards low range release and 
provides an overlapping high range clutch engagement and 
low range brake release. Thus, engine runaway is pre- 
vented when shifting from low to high range. The throttle 
position determines the magnitudes of pressures in the 
modulated lines. 


Governor Governor 
valve housing - 







—————. Adapter 





HYDRAULIC GOVERNOR is a centrifugal hydraulic 
device which delivers oil pressure proportional to car 
speed to the direct drive clutch shift valve. 
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For legend see NEUTRA. AND PARK 
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AS CAR ACCELERATES, pressure from governor rises converter inlet valve, operating clut 
until it moves direct drive shift valve against throttle valve oil to converter. When rear pump 
pressure. This admits pressure to direct drive clutch and — check valve isolates front pump 
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IN THE REVERSE POSITION, the control valve directs 


the regulated pump pressure to 1¢ 
oil pressure to the spring-loaded end of the pump selector 
é t t 


pressure holds reverse brake banc 


valve. This pressure added to the spring load increases torque which is greater than that of 


0-180 psi. This higher 
1 against the ring gear 
the sun gear 
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Drawing board 


TWO TABLES are provided with the machine. One is 
under the tracing point and the other under the drawing 
point. The drawing table is mounted on a slide and can 
be traversed in relation to the fixed tracing table. A hand- 
wheel and cable system control the positior of the drawing 


Split Table 
Adds Third 


Dimension 


To Tracings 


The Perspector drafting machine au. 
tomatically rotates and foreshortens 
lines traced by its stylus. This fea- 
ture which is accomplished by a 
compound pantograph link system 
enables the machine to convert 
standard engineering drawings into 
isometric projections. The drafting 
table used with the machine is split 
into two separate sections. Thus, the 
drawing board can be moved in rela- 
tion to the tracing board to give 
depth to the The 
machine simplifies the procedure and 
reduces preparation time. Omerex 
Precision Products Corp., N. Y. C., 
distributes the machine for the man- 
ufacturer, Isometric Projections, Ltd. 


views. new 
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table. Drawing 


Tracing board 





point is raised and lowered through a 
flexible shaft leading to a thumb button over the tracing 
point. Light alloy castings are used to reduce inertia. Con- 
ventional methods of producing isometric projectiaas call 
for a skilled draftsman and much plotting of coordinates 
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COMPOUND PANTOGRAPH link 
system is arranged to give a greater 
reduction in one direction than in 
the direction at right angles to it. The 
proportion is such that a circle scribed 
by the tracing point is converted by 
the drawing point into an ellipse. The 
minor axis of the isometric ellipse is 
0.577 of the major axis which remains 
actual size. Stylus is guided by radius 
arms, curves and triangles. 


INDEX STRIP is prepared from the 
plan view of the orthographic draw 
ing. The strip shows the isometric dis 
tance between each plane of the ob- 
ject where there is a change in section. 
Operator progressively shifts the draw- 
ing board to each point marked on the 
strip. At each station, he uses the 
front elevation as a template from 
which to trace the contours that will 
be visible in the projected view. 
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American 


Gas Turbine 


Locomotive 


A 4,809 hp gas turbine powers the 
new freight locomotive developed 
jointly by the American Locomotive 
Co. and the General Electric Com- 
pany. This is the first gas turbine- 
electric locomotive built in the 
United States. Principal assets of the 
gas turbine plant is light weight, 
compaciness and ability to burn low 
grade fuels. Because of space and 
weight savings, locomotive can store 


its own fuel supplies. The manutac- 





turers will use performance data of 


the locomotive as the basis for con- 2 


tinued research. Problems for study < 

include thermal efficiency (about 17 AIR FILTERS line both sides of the locomotive. The tremendous volume of 
percent at full load compared with inlet air required for gas turbine operation makes this large filter ire b MOCES- 
4 : : - sary. At full load, air enters locomotive at rate of 80,000 cfm. At compres- 
34 percent for diesel-electrics) and sion and heating, air exhausts through roof duct measuring approximately 
influence of altitude and ambient 9 x 6 ft. The high velocity of the exhaust air causes a roaring noise which 


temperatures on operation. designers have not muffled up to the present 


FUEL TANKS occupy entire undersection of the loco 


sketch at right above is a cross-section of the superstructure 
motive. Tanks are extensively baffled to minimize shitting 


framework. Since major portions of locomotive's sides are 
of the fuel on curves and during sharp braking. Running open and do not contril to structural strength, heavy 
along the length of the tanks are the steam pipes for heat frame is needed. Frame is built on the deep channels, 
ing the fuel. The Bunker "'C” fuel used is a high viscosity which form sides of the fuel tanks. Cross-members sup- 
oil and must be kept at temperatures between 90 and 100 port turbine and other heavy apparatus to lighten floor 
F in order to flow through feed lines. Storage capacity yids on the tank covers. The Union Pacific RR will op- 


s 6,700 gal which is sufficient for a twelve hour haul. The the locomotive for the manufacturers 
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LIGHTER WEIGHT per horsepower of output is feature 
ot the new locomotive. The 500,000 Ib locomotive rides 
on four two-axle trucks. This is one truck less than is 

a diesel-electric locomotive of equivalent out 
put. Each axle is mounted on roller bearings and carries 
4 600 hp d-c traction The self- 


needed for 


motor locomotive has 


contained storage facilities for Bunker “( ind diesel 
fuels, lubricating oil, water and sand. No tender is used 
Diesel oil is needed for the starting engine and for the 
boiler supplying steam to heat the Bunker "¢ 

Components of the electric drive system 


those in diesel powered locomotives 


fuel oil 


ire similar 
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IN-LINE ARRANGEMENT ot COMPpressor, combustion 
chambers and turbine results in great simplicity while 
minimizing pressure losses. No regenerator or other 
auxiliaries are used to elaborate the cycle. The increase 
in efhciency that would be gained thereby was not justifiable 
when the added space, weight and cost involved were 
considered. An internal shaft ! 


from the turbine wheels 
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drives the compressor rotor which consists of 
separate wheels bolted together. The wheels of the first 
six stages are of aluminum alloy, while steel 
used in the higher pressure zones 
chambers consist of a carbon with a 
stainless steel inner liner. Turbine output shaft operates 
at 6,700 rpm which is geared down to feed generators 


15-stage 


wheels are 
The six combustion 


steel outer casting 
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Analyzing a Product 


For Production 


One of the major steps in the development of a new 
produc: or the redesign of an old one is the modification 
of the design to make it suitable for production. 

The considerations that might enter into the selection 
of the fabricating method to be used are too numerous 
for generalizations, but the designer must consider the 
proposed process from three standpoints: (1) The 


adaptability of the product to the proposed method 


U & T 


of production; (2) the practicability of the proposed 
method, based on the availability of materials, labor, 
and equipment; and (3) the estimated unit cost of the 
product if made by the proposed method. 

To the experienced designer, the shape of the part 
and the specifications to which it must be produced will 
immediately suggest several methods of manufacture. 
Those same factors will also make impractical the use 
of other methods. But the line between proposed meth- 
ods may be very fine, and if so, a comprehensive analysis 
of production methods should be made to insure that 
the highest quality part is obtained at the lowest cost. 
The accompanying chart lists some of the factors to be 
considered in such an analysis. Others may be added 
when required. 








DESIGN ANALYSIS 





Can a part of this shape be produced by the 
proposed method / 

Can a part of this size be produced by the pro 
posed method ? 

Can the material of which the part is to be 
made be worked by the proposed method ? 
Can the weight of the part be held within satis 
factory limits ? 
Can the required appearance and finish be 
obtained 7 

Are major design modifications necessary ? 

Is design simplification possible ? 


Can 


nomically made ? 


model changeovers be quickly and eco 


Will dimensional stability of the part be satis 
factory ” 
Can the required tolerances be held ? 
Will strength and other mechanical properties 
be satisfactory 7 
Will the physical properties meet specifications 7 
Can special features be obtained 

(A) Case-hardening 

(B) Resistance to fluid leakage 

eX) 
Can 


Resistance to high or low temperature 


inventory be reduced 





PRODUCTION ANALYSIS 





Can estimated production tate | 
the proposed method 
Can more than one part b< produ ed simulta 
neously 7 


Can different parts be produced simultaneously ? 








an prior operations be reduced ? 
subsequent operations be reduced ? 

an simultaneous operations be performed ? 

an assembly be facilitated ? 

an handling be reduced ? 
Is the material available ? 
Will new production equipment be required ? 
Will new production facilities be required ? 
Is labor available for production ? 

Are tools available or must they be obtained ? 
Can the part be put into production within rea- 


sonable time limits ? 





COST ANALYSIS 





Initial cost of equipment 

Initial cost of tooling 

Amortization period for equipment 
Amortization pe riod for tooling 

Estimated amortization cost of equipment 
time period 

Estimated amortization cost of tooling unit time 


Estimated cost of maintaining equipment unit 


time period 


Estimated cost of maintaining tooling unit 


pe riod 


Estimated direct labor cost ‘unit time period 


Estimated indirect cost ‘unit time period (engi 


neering, supervision, gene ral overload ) 


Estimated cost of services—unit time period 


(gas, water power) 


I 
Total of items 5 to 11 inclusive 
Estimated cost of material per piece 
| 
Total estimated production cost, per piece, based 


on estimated production rate 
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Welding 


Dissimilar Metals 


Joining of dissimilar metals such as the alloys of steel, 
copper, nickel, aluminum, magnesium, as well as molyb- 
denum, tungsten, tantalum and Invar is done extensivel. 
by resistance welding in the electrical manufacturing 
industry. P. R. Mallory & Co., Inc. uses resistance weld- 
ing exclusively for joining tungsten contact disks to 
steel vibrator springs of their vibrators. In the typical 
Mallory vibrator assembly shown here, the 0.022 in. 
thick tungsten disks, 0.125 in. in diameter, are resistance 
welded to the 0.008 in. thick spring steel. The contact 
disk is copper coated on the joining side prior to weld- 
ing. This design assures good electrical conductivity and 
long service life of the unit and permits one operator to 
produce as many as 460 welds per hour. This rate would 
not be possible with any other method of assembly. 


Chuck Pinions Sliced from Cold Drawn Stock 


Sections of pinion rod were substituted for machine cut pinions in the Wahl- 
strom automatic drill chuck. The American Machine and Foundry Company 
of Brooklyn, N. Y., manufacturer of the chuck, reports that the substituiton 
resulted in a cost saving of 48 cents per set of three pinions to each chuck. 
The pinion rod is produced by a cold drawing operation. Within certain 
size limitations, rod can be made with any desired cross-section contour. 


THREE PINIONS mounted in cage CHUCK MANUFACTURER has only to cut cold drawn stock into required 
around driving gear convey spindle lengths and drill holes for shafts 

torque to operating mechanism of the 
automatic chuck. Operator can change the bar during cold working. The Rathbone Corporatio 
tools without stopping drill motor 


Pinions are then ready for assembly. Th 
completed pinions retain the uniformly hard and smooth surface produced on 
n of Palmer, Mass 


supplies the cold drawn stock from which these pinions are cut 


C 
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To Die Forgings 
For Lower Costs 


One of the upset die and drop forged parts 
described here was formerly a steel casting 
and one was a flat die forging. They were 
converted to die forgings by leading manu- 
facturers of drop and upset forgings, either 
to improve part strength or to decrease part 
cost—or both. In many instances, a portion 
of the cost reduction was due to a decrease 
in machining time, which was brought about 
by better machinability and by less surplus 
stock on the forgings, as well as absence of 
porosity, blow holes and sand pits in the 
parts. The parts shown on this page are 
fabricated by a large forging concern. 


DOTTED LINE shows the outline of a conveyor shaft as made by 
hammer die forging, and solid line, the same shaft made by upset die 
forging. When hammer die forged, the part was made from 43 in 
dia. hot rolled steel that was drawn down on a blacksmith hammer 
With this method, a considerable amount of surplus stock was left 
on both the head and the stem, as shown by the cross sectioning between 
this contour and the profile of the finished part 
end of 2} in. dia stock, a much closer contour was obtained, consider 
able material was saved, and a better grain structure was obtained on 
the head, which was important inasmuch s this end is cut into gear. 
The savings in piece price on the first order of 200 pieces paid for 
the dies, and in addition there was a large saving in machining time 


COMPARISON between cast and drop forged cover plate. While 
it was necessary to increase weight of the rough part due to draft on 
the forging, as compared with an undercut core on the casting, else 
where on the part closer tolerances were held, price was lower, and 
quality of machining was improved to such an extent that the overall 
saving resulting from the use of the forging was sufficient to warrant 
the change. The fact that two additional machining operations were 
necessary on this part over those required for the casting is an interest 
ing point inasmuch as the overall cost of the forging was lower even 
with these added operations. 


By hot upsetting the 
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Pressure Welding, 





Speeds Production 
Of Tractor Parts 








. ; 

| G N S 
temperature by acetylene rotating head and pressure is 
appllied with hydraulic cylinder at the proper time to 
affect pressure weld. 

The second change in the part was the use of 1043 or 
1045 carbon steel instead of 1015. This made it possible 
to induction harden the surface instead of carburizing 
it, as formerly. Not only is induction heating faster but 



























n° distortion is minimized so that a machining operation 
| that was necessary after carburizing is no longer 
Two changes were made by engineers at the Tractor required. 
zx Division of the International Harvester Company to The net result of these changes was a reduction in 
reduce the cost on the Front Idler and Track Roller part cost, as was anticipated. However, because of the 
Shafts, of which ten are used per tractor. First, pressure fewer operations needed to finish the part and the faster 
welding was specified instead of arc welding. The imme- rate of production, inventory on this item has been cut 
diate effect of this change was a faster rate of produc- approximately in half. Another and equally important 
tion, plus a weld which leaves no flash—only a smooth _ result was that the strength of the part in the weld was 
upset portion. The two halves are loaded in a fixture increased from an average of 74,000 psi to 140,000 psi 
and locked in place. The parts are heated to welding —almost double the former value. 
Optional forging ~~ _ -Induction harden as specified Vie" x 45° 
i , ‘ both ends 
+ a a ae . 
N 
my 
\y 
' 1 pipe fap 
ee -2'¥Yoe"- --- 3} 4404" ~~~~-Pressure weld all around | 
anes ees TR sce 
we -- fig > eet------ ------------- 9 %2"- _ 43596 ----- --- - - -- - -  - - e - _ | 
}--- - --- -------------------------- ----------- 112Yg2" -------- we cecn acre nn nen = nnn - one y 
Westinghouse Electric Corp 
SIX SCREW’S hold the heaters of this Westinghouse auto ALL FOUR HEATERS can be removed through the crumb 
matic toaster in place. The same screws also make the — tray opening. Either side heater can be freed singly by 
electrical connections between the heater wires and the taking out two screws. It is now possible to service the 
current-carrying heater supports. These supports and rigid toaster without disturbing the casing. Prior designs re- 





crossbar complete the electrical circuit 
or soldered joints are involved 


No flexible wiring 
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quired complete dismantling of the casing to replace a 
heater. This design reduces toaster assembly time 
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Butyl Molding 
Houses and Insulates 
Transformer 


The exterior casing and the coil insulation of this new 
instrument transformer are molded as a single structure. 
Developed by the General Electric Company, the new 
process eliminates several operations in transformer 
manufacture. The laborious hand wrapping and im- 
pregnation of the coils is no longer required. The as- 
sembled coils and core are simply placed in a mold 
which is then filled with compound. Principal ingredient 
in the molding compound is butyl, a synthetic elastomer 
derived from petroleum. The butyl is flexible enough 
to withstand extreme dimensional changes in the metal 
parts caused by overload. It can be molded under pres- 
sure into a dense, homogeneous insulating mass having 
no voids. The dielectric strength of butyl is almost 
double that of the asphalt impregnated paper formerly 
used. In addition to its greater adaptability to mass 
production, the butyl-molded transformer is stronger 
since the one piece construction holds all parts firmly 
in position. The new transformers will be made in 
ratings from 10 to 800 amp for 5,000 volt service. 


ey aj sy 
COILS are not wrapped before molding. The w rappings 


1 
visible in ibove Pp ture ire ctween-winding coverings 


which are placed on copper before it is formed into coils 
The “fig mary winding encloses th 
coils, whic h are 


mounted on the 





ure-eight” pr secondary 
Formerly 
primary and secondary windings were single coils, 


With the 





legs of the core 


placed 


one outside the other construction, heat ts 


new 


li 








BUTYL COMPOUND that is 


and coils also forms the 


molded around the 
transtormer case. The nameplate 
data and polarity markings are molded directly into the 


surface 


core 


After the molding operation, it is necessary only 
to remove the flash, color the nameplate and attach the hard 
ware and cover for the secondary terminals 


“4 
distributed over a wider area resulting in better dissipa 


tion. Also, the two-section windings increase th 
anical strength of the transformer. Larg 


mech 


forces developed 


in the windings by momentary overloads of a high value 
are divided between the two parts of the coils. The trans 
former has the electrical and mechanical ability to with 


stand instantaneous overloads 180 times rated capacity 
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Old-type 





transformer 


after impregnation 


PREVIOUS PRACTICE was to wind a fibrous mate 


rial around the coils and then impregnate the whole 
with asphalt or similar insulating compound 
some designs, 1,000 ft or more of crepe paper were 
required for proper insulation 


the coils 


After impregnation, coils were positioned 
in a transformer case, then covered with asphalt. 


In 


Most wrapping was 
done by hand because of comp!ex configuration of 


IN THE MOLDING OPERATION, the 


windings are placed in a hot cast iron mold 


N 


assembled core 





and 
Butyl is injected 


into the mold under controlled pressure and temperature condi 


tions 


designs 


t 


he 


Butyl is resilient and highly resistant to moisture 


After butyl compound has been allowed to set and cure 
operator removes the completed transformer from 


mold 
The new transformer meets the same EEI standards as regards 
dimensions and is approximately the same weight as previous 


Largest Plastic Molding Cuts Television Cost 





ONE-PIECE MOLDING of phenolic plastic houses TWO MEN OPERATE the 2,000 ton p 


chassis of this television se 


cago. This model featur 
61 sq in. of viewing 

] K 71 

16g x 174 in 


ucts ¢ orp ‘ Chic ago 
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and is made molded hb 


by Admiral Corp., Chi 
a 10 in. picture tube with 
Con ol measures 32} = 


y Molded Prod 


Jury, 1949 


press, which can prod 


Cec 
one cabinet every six min. Molding weighs 35 lb as it comes 
from the press. Wood cabinets previously used were made on 
a production line that required the services of several dozen 
operators. Substitution of plastic for the wood cabinet per 
mitted a reduction of $50 in the set's selling price 








Fig 1—Main elements of the electrical system on a 55 ton carryall. The generator is directly connected to the engine drive shaft. 
There is practically no limitation on the sizes of the driving motors, provided there is sufficient generator power available. 


High Starting Torque Electrical 


System for Auxiliary Drives 


An a-c electrical system for earthmoving equipment that utilizes 
a squirrel cage induction motor with the cooling fan in the rotor 
circuit. System development, performance characteristics, com- 
parison with conventional drives, and industrial applications 


R. G. LeTOURNEAU 
R. G. LeTourneau, Inc 
AUXILIARY POWER 
ventional design are becoming in- 
adequate for modern earthmoving 
equipment, primarily because speed 
and horsepower requirements are 
greater than can be obtained from 
them. Up to 50 hp may be necessary 
to operate some auxiliary mechanisms 
at sufficient speeds to coordinate with 
the movements of the vehicle 
Mechanical systems of this capacity 
are bulky, difficult to maintain and 
operate, and require an additional 
power take-off, including clutches and 
brakes, for each independent move 
ment. Hydraulic systems are limited 
in output by the flexibility necessary 
in the hoses that connect moving ele 
ments. Pneumatic systems have the 
same disadvantages as do hydraulic. 
The only alternative, an electrical 
system, overcomes most of these dif- 
ficulties. As shown in Fig 


SYSTEMS of con- 


1, it can 
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be broken down into any number of 
motor components operating from the 
same generator, the only connecting 
elements being flexible wires; and 
there is no practical limitation on 
either generator or individual motor 
capacity. The problem is to obtain 
a light weight system that requires 
little maintenance and has the neces- 
sary pull-out torque. The obvious 
questions are: Shall the system be 
a-c or d-c? If a-c, what frequency 
shall be specific? What type of motor 
and generator will give the best over- 
all operating characteristics? 
The Electrical System 

The most important decision to be 
made is whether to use alternating or 
direct current. Most auxiliaries on 
carthmoving machinery are heavy, and 
are started from a standstill position, 
as, for example, the blade of a bull- 
dozer or the bowl or apron of a 
scraper. One scraper model is un- 
loaded in about 16 sec, and the torque, 
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required during the cycle, is as fol- 
lows, based on four ampere readings 
at equal time intervals: 

Amperes Torque, ft-lb 


135 
100 
OS 


Consequently, the driving motor must 
have a high starting torque to over 
come inertia and initial friction. 

Direct current motors would 
meet operating requirements. How- 
ever, maintenance of commutators and 
brushes is difficult under field condi- 
tions, especially when experienced 
electricians are not available and when 
equipment is exposed to severe at- 
mospheric conditions. After consider- 
able study, alternating current was 
selected because of the well known 
reliability of a-c induction motors and 
because generators could be con- 
structed as rotating field machines, 
which would relieve slip rings from 
carrying heavy line currents. Sole- 
noid and relay coils are also more 
compact when designed for alternating 
current. 

Operation on a frequency of 60 
cycles would have been in line with 
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standard electrical practice, but weight 
and size were at a premium, and a 
higher frequency, with a consequent 
increase in motor speed, would de- 
crease motor size and weight while 
maintaining a high horsepower out- 
put. On the other hand, higher fre- 
quencies increase the number of gen- 
erator poles for a given speed. Since 
it was desirable for mechanical rea- 
sons to couple the generator directly 
to the 1800 rpm vehicle engine, a fre- 
quency of 120 cycles was selected as 
offering a good compromise. With 
this frequency, an eight pole generator 
could be used, as compared with a 
16-pole unit for 240 cycles. 

The next problem in selecting the 
characteristics of the electrical sys- 
tem was to determine the type of cir- 
cuit and the operating voltage. Three- 
phase operation was selected because 
it permits greater economies in the 
generator and motor design, and be- 
cause induction motors, which ap- 
peared to be the most suitable types, 
could be made self-starting. An ad- 
ditional advantage of three-phase sys- 
tems is the uniform holding force 
exerted by three phase magnets; this 
is an important consideration since 
electromagnetic brakes often must be 
provided to prevent over-travel of 
motor shafts 

Finally, a no-load voltage of 240 
volts was minimize con- 
ductor size without requiring exces- 
sive insulation or unusual safety pre 
cautions 


selected to 


Electric Motor Design 

One of the principal requirements 
for the motor was that it be able to 
develop a high starting torque. Con 
stant operating speed was not of pri- 
mary importance. Single-phase series 
motors were rejected because fre 
quently auxiliaries are operated by 
wire ropes; in the event of rope break 
age, a series motor would attain dan- 
gerously high speeds. In addition, the 
series motor has the same problems 
of brush and commutator mainte- 
nance as found on d-c motors. Wound- 
rotor induction motors were also re- 
jected because of the complication of 


slip rings, external resistances, and 
more complex wiring. A squirrel 


cage induction motor with high rotor 
resistance offers one solution to the 
requirements, but this construction re 
duces the motor torque and efficiency 
considerably as motor speed increases. 
That a high initial resistance is neces- 
sary can be seen from the equation 
for motor torque 


1 K ole Cos Or 


where T equals torque, K is a con- 
are the 


stant and 4, J, and Cos 6, 
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Fig 2—Two types of double-bar construction often used in the rotors of squirrel cage 
induction motors to obtain increased resistance in the rotor circuit. 


stator flux, the rotor current, and the 
rotor power factor respectively. In 
a squirrel cage induction motor, the 
max slip, ie. the max ratio of the 
difference between synchronous speed 
and rotor speed to synchronous speed, 
occurs during starting. This slip 
causes an increase in the induced cur- 
rent frequency in the rotor windings, 
and therefore an increase in the re- 
actance of the rotor, since reactance 
is proportional to frequency.  In- 
creased reactance, in turn, causes the 
rotor current to lag behind the volt- 
age. Down to the point of max torque 
for any given design, current value 
has a great effect on torque than 
does the phase relationship; beyond 
that point, the phase relationship be- 
omes more important, so that even 
with increased current, the torque 
becomes smaller. Actually, were it 
not for losses, the torque of an in- 
duction motor would be zero at zero 
speed, for the current would lag the 
voltage by 90 deg. and Cos @ would 
be zero. 

By adding resistance to the rotor 
circuit, the current is brought closer 
into phase with the flux, and the 
torque reaches a max value. How- 
ever, as rotor speed increases and slip 
decreases, the current and voltage 
come closer into phase, but the rotor 
current is decreased by the resistance 
in the circuit. It is obvious that the 
ideal solution to this dilemma is an 
infinitely variable resistance that would 
automatically decrease from a max 
at zero speed to a min at rated speed. 

One way by which this has been 
accomplished is by the use of double 






squirrel cage rotor, which utilizes the 
so called “skin effect’? of a-c cur 
rent. Such a rotor has a double bar 
construction, two modifications of 
which are shown in Fig. 2. At high 
slip, the current flows in the top sec- 
tion of the double bar because of the 
high reactance of the long rectangular 
coil. The resistance of this smaller 
conductor is three to four times that 
of the conventional rotor bar, and the 
I R loss is proportionately higher 
As the motor speed increases, the slip 
decreases, and the reactance of the 
rectangular bar becomes less (due to 
lower induced frequencies), the cur- 
rent is distributed over the entire cross 
sectional area, and the I? R losses ap- 
proach d-c values. While the addi- 
tional resistance in the circuit gives 
max torque at starting, it also decreases 
the rotor speed about 20 percent below 
synchronous speed at full load. In 
addition, while such motors usually 
are cheaper than motors with multiple 
stator windings they are more costly 
than standard squirrel cage motors 
This double bargconstruction is used 
extensively in small motors. 

Another method of changing resist- 
ance involves centrifugal mechanical 
devices. However, such devices are 
usually complex and may present a 
maintenance problem in service, par- 
ticularly on equipment subjected to 
such rough usage as earth moving 
machinery. 

The resistance element finally de- 
veloped employs an entirely new con- 
cept. It is a stainless steel stamping 
made of 18-8 material that also 
doubles as the motor cooling fan. The 
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Fig. 3—Torque-speed curve 
motor having a fan in the 


for an 80 hp 


rotor circuit 


rotor bars are welded to this stamp 
ing, so that the sections between bars 
act as resistances in the rotor 


When the 


high torque load, 


circuit 
motor is connected to 
induced 
Since the 
ances of the mater:al at 1100 F 
microhms per cubic in. as 
with 28 
68 F 


currents 


heat the stamping resist 


microhms per 
(20 C), the 
ance is high enough to 
starting torque in the 


increase im resist 

high 
As the 
speed increases, cooling air flows over 
the stamping reducing its temperature 
and resistance. This reduction causes 
a higher full-load speed and_ better 
efficiency than would be obtained from 
a fixed resistance. High heat dissipa 
tion is possible because heat genera 
tion is localized in the air-cooled, fan 
stamping. Little heat is liberated in 
core slots because of large, low-re 
sistance bars. Eddy current heating 
in laminations is reduced by drawing 
cooling air through axial holes in the 
core. An operating curve for a motor 
of this type having a hp rating of 80, 
is shown in Fig. 3 

Thus is the requitement of a high 
Starting torque met 


AUuSsC 


notor 


Such motors are 


now being used as auxiliary drives 


tor aprons, tailgates, steering controls 


winches, and other components of 
earth moving equipment. In addition 
industrial applications for these motors 
an be fields. The 


hoists 


found in many 
load curves of electri 

exactly the same as th 
ment for 
designed. 
equipment 


applic ations 


most 
which these motors 
Reversing drives on 
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LlsO epresent 


Flywheel-equi 
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Fig. 4 
magnets are deenergized, spring pressure 


chines require 
that the 
sequent 


cause damaging overloads; in 


a high-slip motor so 
working stroke and sub 
motor slow down does not 
these 
cases, the high starting torque of the 
motor would also be useful in over 
coming “lywheel inertia during ma 
chine For 


plications, the 


ap 
can be 
modified to permit operation on stand 
ard 60 cycle 120, 140 


current 


acceleration industrial 


motor design 
220. or volt 

There are a number of other modi 
fications that can be made in the motor 
design should better full-speed op 
erating efficiency and starting 
torque desired For ex 
ample, part of the fan resistance can 
be shunted out of the rotor circuit 
A family of torque curves, can be 
obtained by such methods. As more 
rotor resistance is shunted out, the 
lower becomes the starting torque and 
slippage, and the higher becomes the 
full speed operating torque of the 
motor 


lower 
ratings be 


Another obvious modification is the 
ise Of multiple stator windings. With 
the four pole and a 
standard on the 
motors just described—the 


nections can be 


motor 


single 
stator winding new 
stator con 
regrouped throug] 


suitable controls to form a 

which case the spe 
but the horsepower 

remains the 


I 
halved) 


motor, in 


same ( the 
With a double 
four speed control can be pro 

Steering 


torque Is 
Stator wind 
motors for some con 


are built with two 


ton equipment 


windings; at the lower speeds 
gh torque ratings provide quick 


Motor and brake assembly for one of the new 


When the 


120 cycle, a-c motors 


applies the brakes, which hold the load. 


operation and therefore greater maneu 
verability; at the higher speeds, when 
the vehicle 
rate, more 
tained 


faster 


' 
control is ob- 


Is Operating as a 
Sensitive 


Other System Components 
Witn the motor designed and the 
characteristics of the 


tem 


electri al SYS 
two com- 
ponents remained to be developed: A 
brake, which would stop the 


decided upon, basic 
motor 
quickly and hold any loads suspended 
in mid-air; and a generator, which 
would supply the necessary power to 
all motors in the system 
Automatic, multiple-disc — brakes 
Fig. 4, were developed as a part of 
the motor end bells. These brakes are 
spring applied and released by a six 
pole, three phase magnet that is ener 
gized when power is applied to the 
motor. With three-phase current, 
less fluctuation in holding 
force than with single phase power 
and consequently, shading coils are 
not required to hold the load through 
the zero point of the current cycle 
The construction of the brakes is 
as follows: Metal lined friction discs 
are internally splined to mate with a 
seat on the motor shaft. Mating fric 
tion plates are mounted on three studs 
frame. When 
de-energized 
forces the metal discs 
against the facing plates, and the discs, 


there 1s 


that form the brake 
the magnet coils are 


spring pressure 


heing geared to the 
When the 
energized, the 
ontact and the 
load 


motor, stop its 
again 
released from 


rotation coils are 
disc S are 

motor takes over the 
A sectional diagram showing a 
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Fig. 5—-Sectional diagram of the motor, brake and gear assembly for an auxiliary driving motor. Motors are made in different 
capacities to match the loads of the driven members. Some are also made with multiple stator windings for better speed control. 


typical motor, brake, and gear assem 
bly is shown in Fig. 5 

The alternating current generator 
for the system is connected directly 
to the vehicle engine, as shown in 
Fig. 6. The generator excitation cir- 
cuit is designed to increase the out- 
put voltage as the load increases, thus 
increasing the output torque of the 
motors (as the square of the voltage) 
Two sources of field excitation accom- 
lish this. A 24 volt vehicle storage 
wt provides the sole power source 
at no-load. To increase exciting volt- 
age under load, the primary windings 
of a three-phase current transformer 
are connected in series with the gen- 
erator output leads 
of this transformer are connected 
through a selenium rectifier to the 
generator field. As the load increases, 
the transformer secondary voltage in- 
creases and the resulting increased ex- 
citation raises the generator voltage 
The rising voltage increases full-load 
motor speed and compensates for in 
creased line losses. 

The a-c generator is also used to 
charge the storage battery through 
another transformer and rectifier. This 
transformer is designed to provide 
stepless adjustment of charging rate 
without changing electrical connec- 
tions. To accomplish this, the mag- 
netic circuit between primary and sec- 
ondary windings includes a movable 
“flux-bridge’’, which can be raised or 
lowered to change the reluctance of 
the magnetic circuit and consequently 
the transformer output. 

Other components of the system are 
of conventional types. Overload pro- 


The secondaries 
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tection is provided by thermostatic 
elements. The motors are energized 
through reversing contractors con- 
trolled by toggle switches 

As previously indicated, this elec 
trical system has definite advantages 
over mechanical or pneumatic drives 
for the auxiliary mechanisms of earth- 
moving equipment when that equip 
ment is large in capacity. It also is a 
convenient solution for the drives of 
other types of field equipment, such 


recU,rzaco4 


Pe 


Fig. 6—The generator for the electrical system is mounted between the engine and 


as hoists and derricks. And since the 
motors that were developed for this 
system have starting and operating 
characteristics not normally found in 
a-c units, they will undoubtedly find 
wide application in industry where 
the load characteristics of the equip- 
ment match with their torque curves. 
Especially should they prove adaptable 
to heavy machines that are equipped 
with flywheels, or that must reverse 
periodically in operation 


transmission of a vehicle. The motor, upper right, is the steering control motor. 
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Fig. 1—Basic outline sketch for the external Geneva wheel. The Fig. 2—Schematic sketch of a six slot Geneva wheel. Roller 
symbols are identified for application in the basic equations diameter, d,, must be considered when determining D. 














Kinematics of Intermittent Mechanisms 
I—The External Geneva Wheel 


ONE OF THE MOs1 ommonly used 


mechanisms for producing intermittent 





Table I—Notation and Formulas for the External Geneva Wheel 





rotary motion fron i uniform input 


speed is the external Geneva wheel. 







































Lnacmned Gawain a: Ast and The driven member, or star wheel 
ontains a number of slots into which 
the roller of the driving crank fits. The 
crank radius of driving member l | P A . i 
' m = number of slots determines the ratio \ 
number of slots n ISO ’ 
: : ra tween dwell and motion period of 
ly re I ameter 7 } ] ’ 
scebiapnaaasslah ; the driven shaft. Lowest possible num 
iain city of drivin = ae a , of . 
COCBURDS ‘VEIOE ‘ si = center distance a ber of slots is three, while the highest 
D = diameter of driven member = 2. [924 a? cor? 180 number is theoretically unl ed. In 
| 4 : practice the 3 slot Geneva is sel- 
1011 used because of the extremely 
constant angular velocity of driving crank = 4) — radians per se igh acceleration values 1countered 
4) 
‘ Genevas with more in 18 slots also 
ae angular position of driving crank at any time re infrequently used, since they neces 
‘ sitate wheel yMparativel arge : 
3 angular displacement of driven member corresponding to crank vle a : ; eels Of comparatively large 
diameters 
m— cosa , , 
coed _ In external Genevas of any number 
v1 a SOS : of slots, the dwell period ilways ex ‘ 
Angular Velocity of driven member = w i; 4 ) ceeds the motion period The opposite 
by 2m cosa 
is true of the internal Geneva, while 
Angular Acceleration of driven member S w*( aa = ) for the spherical Geneva both dwell 
it 1+) - Sa and motion periods are 180 degrees 


Maximum Angular Acceleration occurs when cos a = 







For proper operation of the external 
Geneva, the roller must enter the slot 
\( i+s ) 9 ( 1+ —) tangentially. In other words, the cen 

- ms terline of the slot and the line connect- 
Maximum Angular Velocity occurs at a = 0 deg, and equals ing roller center and crank rotation 
center must compose a right angle 
OR ie when the roller enters or leaves the 
slot. | 
Calculations that follow 
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Fig. 3—Four slot Geneva (A) and eight 
slot (B). Both have locking devices. 
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4—Chart for determining she angular displacement of the driven member. 








Fig. 

based upon these conditions stated 

Consider an external Geneva wheel, 
shown in Fig. 1, in which 3.0 

number of slots 

2 = crank radius 2.8 
From Fig 1 center distance : 2.6 

sin 180 
n 24 

] 
Let sin 180 22 
2.0 
en l in 


@ 


It will simplify the development of 
the equations of motion to designate 
the connecting line of wheel and crank 
centers as the zero line. This is con 
trary to the practice of assigning the 


o 


a 


zero value of z. representing the 


ft 


angular position of the driving crank, 

the crank where the 

roller enters the slot 
Thus, from Fig. 1, the 


radius f at any angle is 


to that position of 


rm) 


driven crank 


= 
J 


Angular Velocity of the Driven Member in Terms of w, rad /sec. 





2 cos a? a’ sin? a@ 





v1l+m?—2mcosa 1 


and the angular displacement 8 can 
be found from 
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cos 8 - u 
i+ — 2 







m COS @ 


A six slot Geneva is shown schemat 
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Fig. 5—Chart for determining the angular velocity of the driven member. 








































Table 11—Principal Kinematic Data for External Geneva Wheel 











Angular acceleration of driven Maximum angular 







Maximum angular velocity member when roller enters slot, Acceleration of driven i} 
H 
\ 360 mand of driven member, radians radians? per sec’, equals w member, radians® per s¢ 1 
’ i 
No. of Dwell Motion | center per sec. equals w multi multiplied by values tabulated equals w multiplied by 







ts period period | distance pled by values tabulated values tabulated 
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D of the wheel (when taking the ef- 
fect of the roller diameter d@, into ac 











count) is found to be | | ‘i T T 
| | 
ar, ' i80 6 }——____.}. — 4 { make 4 

D=2Q 4 + Foor” ; p—~31 wee | | | | 

“ | | y 

Differentiating Eq (2) and divid 8 

ing by the differential of time, dt, the | > | 

angular velocity of the driven mem 3 


2 
, 


ber IS 


ip m cosa — | 
“Qitectawa) « 


where «» represents the constant angular 
velocity of the crank 

By differentiation of Eq (4) the 
acceleration of the driven member is 











found to be 


“gs ; m sina (1 —m? 
i 7 Sg == 2 ae cosa 


All notations and principal formulas 











are given in Table I for easy refer 
ence. Table II contains all the data 
of principal interest for external 
Geneva wheels having from 3 to 18 
slots. All other data can be read from 
the charts: Fig. 4 for angular posi 
tion, Fig. 5 for angular velocity, and 
Fig. 6 for angular acceleration 
Similar analyses of the internal Gen- 0 
eva wheel will be given next month, 
and for the spherical Geneva wheel 
will appear in a later number 
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Fig. 6—Chart for determining the angular acceleration of the driven member. 
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A MESSAGE TO AMERICAN 


"Give us the tools...” 


INDUSTRY @ 


76th OF A SERIES 


YOUR ONLY CHANCE 
of Getting Ahead 


Where is the “brave new world” so glowingly 
promised us by the politicians during and after 
the war? We were told then that postwar America 
would live 50% better than it had before. Why 
has that promise faded out? Why are men today 
discouraged and frustrated? 


We have not yet made good 1944’s promises 
because the American worker turns out no more 
in an hour now than he did in 1941. We are get- 
ting more total production in our country — but 
only because we have more people working. Not 
because each one of us is producing more. Amer- 
ican industry’s ability to turn out more and more 
goods — with less of each worker’s time and effort 
—has been stymied for eight long years. 

Progress has been blocked because in some 
cases workers have not been willing to work as 
hard as they did before the war. In other cases 
unions restrict the use of labor-saving machines 
and methods. In some places obsolete building 
codes and ordinances prevent advances. In still 
other cases progress has been blocked by collu- 
sive practices between unions and manufacturers 
or operators. 


But the biggest block to progress is the fact that 
our industry in the United States has been un- 
able to provide our workers with all the new tools 
and equipment that they need. 


Increasing productivity — that is, each one of us 
turning out more in each hour of work—is the 
key to higher living standards. Productivity de- 
pends directly upon the kind of tools workers use. 


His tools, more than anything else, determine how 
much a worker can turn out; and what his pay- 
check will buy depends in large part on what he 
turns out—not on how long or how hard he works. 

Look what happened in our country in the 
forty years from 1900 to 1940. Productivity of the 
United States more than doubled. It doubled 
because: 

Business investment in capital equipment gave 
workers new tools—tools that had three and one- 
half times as much power — 

So— Americans’ living standard rose almost 
50% while the average work week was dropping 
from 61 to 43 hours. 

Industry did continue to raise its output per 
man hour, even in the depressed 1930's. But it 
did it because, with unemployment widespread, 
companies used only their most efficient equip- 
ment. Actually the great depression saw industry 
fall far behind in the job of providing workers 
with new tools. 

Then came World War II. Few new tools for 
peacetime industry were produced. As a result 
of depression and war, the U.S. fell behind in 
needed investment in new industrial facilities by 
more than $100 billion. 

Since the war business has spent almost $60 
billion for new plants and equipment — 

But the greater part of that money went to 
expand production to take care of the needs of 
our bigger population, and to replace plants and 
equipment that were worn out and ready to be 
junked at the end of the war. 


continued on next page 











Only a small fraction of the $60 billion went 
to modernize equipment — the equipment that in- 
creases efficiency and improves productivity of 
the individual worker. 

Right now industry is desperately trying to do 
the job of increasing efficiency of machines so 
that each worker can turn out more. 

McGraw-Hiil’s national survey of Business’ 
Needs for New Plants and Equipment shows that 
manufacturers plan right now to spend in the 
5 years ahead three-quarters of their capital 
funds to replace and modernize facilities. The 
biggest part of the more than $55 billion indus- 
try plans to spend on its plants and equipment 
will go directly to improve efficiency of the in- 
dividual. 

If industry can carry through its plans — and 
expand them as it would like to and as it must 
do — the U.S. can catch up on its depression- 
war-time lag in progress within a few short years. 


If American industry is allowed to earn the 
money to buy the equipment, it can raise the 
American standard of living 50% in our genera- 
tion — in the next 25 years. No other nation can 
promise its people that much — and deliver on 
the promise. 


But the promise can only be fulfilled by Ameri- 
can industry. Wherever you turn, industry has 
dramatic new ways of doing things. Using oxygen 
by the ton, steel makers are increasing production 
from blast furnaces by 20%. New high-speed 
machine tools are doing three times the work 
of 1940 tools. A new coal-mining machine will 
multiply a miner’s daily output 10 times. Diesel 
locomotives do the work of three steam loco- 
motives on many jobs. 

New products — and larger production of stand- 
ard products — are already making their impact 
on American life. Two million Americans will 
get new television sets this year. Automatic wash- 
ing machines, electric dishwashers, and home 
freezers are easing the daily tasks of thousands 
of housewives. Millions of homes that did not 
have them before the war now have telephones, 
automatic heat and refrigerators. Frozen foods, 
nylon clothing — these and many other things 





coming along now —will shape the real new 
world for Americans. 

But industry can provide them only if it can 
keep on investing at least $15 billion a year now 
—and more in future years—in new plants and 
equipment. 

Today Washington is taking a course which, 
if pursued, will make that investment by indus- 
try impossible. Government spending now strains 
our resources to the limit, and more multi-billion 
dollar spending proposals are being piled on. 
But government spending cannot improve Amer- 
ican living standards. It never has, and it never 
will. Increasing government spending now will 
only block progress, because the government pro- 
poses to pay for its plans by taxing away the 
profits industry is using, and must continue to 
use, to improve and expand its plants and equip- 
ment — our only hope for greater worker produc- 
tivity and higher living standards. 

Better living can only be paid for with more 
production. And we can only get more produc- 
tion by increasing productivity — by each one of 
us producing more for each hour of work. 

The first thing is to get the production — in 
peace and in war — for better living — for se- 
curity. Industry is planning to provide it — and is 
using $13 billion of its profits this year to improve 
and expand its facilities. 


The only sensible, the only safe national policy 
is to make it possible for American industry to 
do its job — not to terrorize private industry with 
proposals of ruinous taxation and paralyzing con- 
trols and threats of nationalization. For Ameri- 
can industry is not a thing apart from the 
American people any more than is government. 
American industry is the lifeblood of the Ameri- 
can people and whatever makes industry do its 
work better contributes more to the common 
welfare than a bureaucratic government can ever 
hope to do. 





President, McGraw-Hill Publishing Company, Inc 
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TYPICAL STRESS-RUPTURE and creep-rupture testing equipment in Allegheny Ludlum high temperature alloy laboratory 


Selection of Heat Resistant Steels—I 


Factors influencing the choice of a steel for high temperature 
service include strength, ductility and fatigue resistance at operat- 
ing temperatures, as well as resistance to oxidation and corro- 
sion caused by other media in contact with the metal. A wide 
variety of compositions are available for different conditions. 


J. B. HENRY 


Allegheny Ludlum Steel Corporation 


SELECTION OF STEELS for service at 
elevated temperatures above 900 F, 
is a complex problem and usually re- 
sults in a choice that is a compromise 
of a number of important fabrication 
and design factors: 

1. Strength, ductility, and fatigue 
resistance at operating temperatures. 

2. Resistance to oxidation or to 
the corrosive attack of other media in 
contact with the metal. 

3. Retention of satisfactory me- 
chanical and corrosion resistant prop- 
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erties after extended exposure to op- 
erating conditions 

i. Tendency to warp or to crack 
because of thermal stresses in appli 
cations involving intermittent heating 
and cooling. 

5. Cost. 


MECHANICAL PROPERTIES 
AT ELEVATED TEMPERATURES 


When selecting alloys for strength 
in assemblies operating at temperatures 
under 900 F (approximately), design 
engineers rely on the short time tensile 
test, supplemented by fatigue and im- 
pact tests where fluctuating or shock 


stresses are involved. Over 900 F the 
yield point, as determined by the short 
ime tensile test, is higher than the 
creep or stress-rupture strength ; thus, 
in a where stresses are ap 
plied over any appreciable time, cree; 
or stress-rupture strength govern de 
sign. In structures operating abov: 
900 F, time becomes a major factor 
in determining safe loading stresses 
since the stress causing failure or max 
imum permissible elongation decreases 
directly as the time during which the 
stress is applied. Above 900 F, de 
formation under stress becomes plastic 
rather than elastic, since up to approx 
imately 1200 F the flow is retarded 
somewhat by the accompanying work 
hardening 

The most useful test data for high 
temperature designs are derived from 
creep and stress-rupture tests (Fig. 1) 
These tests are similar in that a number 
of specimens are subjected to various 
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Fige 1—Creep strength of the heat resistant alloys and three of the “super 
alloys” (constant rate of 1 percent creep in 10,000 hr at constant temperatures) 


constant stresses at various constant 
temperatures. They differ in that ap 
plied stresses are much lower for creep 
rate determination, and elongation 
measurement must be more refined 
Creep tests are usually of 1000 hr 





Fig. 3—Turbine nozzle (ist stage) of 
General Electric gas turbine for 4,800 hp 
locomotive drive. 
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minimum duration and results are 
plotted to show stresses that will pro- 
duce a constant rate of elongation 
totaling 1 percent in 10,000 hr (0.1 
percent in 1,000 hr) or 1 percent in 
100,000 hr (0.01 percent in 1,000 
hr) at various temperatures. The ac- 
curacy of extrapolation from 1,000 
to 10,000 or 100,000 hr is question- 
able, although spot tests of duration 
up to 10,000 hr have verified the as- 
sumption that the creep rate remains 
constant at the rate determined from 
1,000 hr tests. Fig. 2 gives a com- 
parison of the creep strength among 
the alloys generally used for heat re- 
sistance; §-588, S-590, and S-816 are 
three of the so-called “super” alloys, 
whose chief application has been 
in highly stressed gas turbine com- 
ponents 


Usinc Test DaTAa 

Stress rupture tests determine the 
length of time during which the speci- 
men remains intact under constant 
loads at constant temperatures. Re 
cently greater emphasis has heen 
placed upon the deformation (percent 
elongation) caused by applied stresses 
over varying time periods. From these 


Fig. 2—Comparative stress of high temperature 
alloys necessary to cause rupture in 1,000 hr. 


basic data are plotted curves showing 
stress causing rupture in 1,000, 10,000, 
or 100,000 hr (extrapolated) periods 
vs temperature, or curves showing 
stress Causing rupture at the test tem- 
peratures vs time. The latter type of 
curve plotted on logarithmic scale is 
a straight line. As in creep data, the 
accuracy of extrapolation of curves 
to longer time periods is questionable, 
since the slope of stress vs time-to- 
rupture curve may increase, depending 
on internal stability of the alloy and 
the effect of surface oxidation. Addi- 
tional tests up to 100,000 hr (over 
10 years) are necessary to verify or 
correct the extrapolated values. For 
most applications, however, there is 
sufficient latitude, designers employing 
suitable safety factors such as 50 pet 
cent of the 1 percent creep stress in 
10,000 hr. Comparative stress to 
cause rupture of high temperature al- 
loys in 1,000 hr is shown in Fig. 3 
Tests on S-816 in progress for over 
three years, and on S-588 and S-590 
for over two years, show no change in 
the slope of the stress-rupture vs time 
curves; this indicates stability of 
structure. 
Where close tolerances must be 
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maintained, designs are based on creep 
strength. For example, steam turbine 
parts are designed on the 1 percent in 
100,000 hr creep strength. Where 
deformation under stress at test tem- 
peratures can be tolerated, safe work- 
ing stresses are based on a percentage 
of the stress-rupture strength, for the 
anticipated service life 

Most highly stressed designs are 
based on both creep and stress rupture 
data. For example, creep strengths of 
alloys S-816, $-590, and S-588 at 1,- 
500 F are all about 9,600 psi for 1 per- 
cent creep in 10,000 hr (approximately 
five times the value for AISI Type 
316) ; yet, the stress-rupture strengths 
in 10,000 hr are nominally 14,500, 
11,000 and 10,000-11,000 psi respec- 
tively, with 9, 11 and 7 percent elonga- 
tions. Thus, while the deformation 
under stress of all three alloys would 
be constant under equal loading at a 
relatively low stress level, S-816, and 
to a lesser extent S-590, would give 
greater protection against failure 
caused by overload or stress concentra- 
tion. 

As the length of test time is in- 
creased, rupture fractures become char- 
acteristically intergranular and rup- 
ture occurs with successively lower 
ductility. This means that as stress is 
reduced, ductility prior to failure is 
likewise reduced. Retention of duc- 
tility is important, since it permits 
local elongation without failure during 
periods of overload, or permits relief 
of stress concentrations resulting from 
surface imperfections or transient 
thermal gradients. A minimum elonga- 
tion of 5 percent in 2000 hr rupture 
tests is considered desirable. 


HIGH TEMPERATURE 
FATIGUE STRENGTH 


Most high temperature applications 
do not subject the alloy to high fre- 
quency fluctuating stresses. Also, high 
temperature fatigue tests are difficult 
to conduct. Consequently, there is 
little data available on high tempera- 
ture endurance limits, except for the 
“super alloys’, which are used in rotors 
or rotor blades of gas turbines for 
their high fatigue strength. Unlike 
room temperature endurance limits, 
high temperature fatigue strengths can- 
not be considered the under 
which the material will withstand an 
indefinite number of stress cycles. 

Creep and stress-rupture curves show 
that heat resistant alloys fall into four 
general groups in the order of increas- 
ing strength (see Table I for chemical 
compositions of the four groups) : 

I. The straight chromium steels of 
the 400 and 500 AISI series. 

Il. The chromium-nickel steels of 


stress 
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Table 1—Composition of Heat Resistant Steels 


High Tvpe or Principal Alloying Elements, Percent (Typical) 
Temp Trade \llegany ———-—— $$ 
Strength Desig- Ludlum 
Class nation Type C | Cr| Ni|Co|Mol Wj Ti | Cb Other 
AIST 403 12-TB 0.12)12.3 
JAIST 405 12-NH 0 0712.5 0.2 Al 
AISI 41012 0.12)12.5 
I AISI 418 AM 12-\ 0.12 13.0 3.0 
AIST 430 {17 0.10.17 | | - : 
AIST 446 28 0.12/25 | [0.25 (max)Ns 
AISI.501 {46M 0.15) 5 |} 05 
|AIST 502 46 SM 0.09 § os} | | | 
\AISI 302 AM 18-8 0.1018 |9 | | 
AIS] 304 |AM18-8-S 0.0619 | 9.5) | | 
AIST 309 AM 25-12 (0.12/23 |13.5 | 
II AISI 310 AM 25-20 (0.12/25 |20.5 | 
AISI 314 AM 25-20-B 0.08 25 (20.5 } \2.5 Si 
AIST 321 AM 18-8-T {0.06/18 | 9.5 (0.40 
AISI 347. |AM 18-8-C {0.0618 |10.5} | — | 0.6 
Ill AIST 31¢ AM 18-8-M 0.0817 (12 2.5 
19-9 DL 0.32)19.5! 9.5 }1.25)1.3510.3510.40 
S-81¢ S-81¢é 0.38'20 \20 42 (4 \4 | 4 
I\ S-588 S-588 0.4220 (20 4 \4 4 
“Super « S-590 S$-590 0.42:20 (20 |20 (4 4 4 
Alloys” | N-155 0.15)21.020.0,20.0)3.0 \2.5 1.0 0.10 Ny 
Low 
Carbon | 


| | } 





the AISI 300 series, except Type 316. 
III. AISI Type 316. 


treated strength and corrosion or scal- 
ing resistance is necessary. 


IV. The “super alloys’, S-588, Table II shows that hardened ype 
S-590, $-816, 19-9 DL, and similar 418 tempered at 1,100 F for 992 hr 
alloys. retains a room temperature hardness 


Of the Group I alloys, Type 418 
ranks highest in elevated temperature 
strength, and at temperatures below 
1,100 F is superior to Type 302. An 
interesting property of this alloy is its 
resistance to tempering. Fig. 4 shows 
the room temperature hardness of 
Type 418 and Type 410 (or 403) as 
heat treated to 300 BHN, after hold- 
ing at 932 F. These data indicate the 
suitability of this grade from 700 to 


of BHN 269, and indicates that this 
hardness would be maintained indefi- 
nitely. Table III shows the short time 
high temperature tensile test proper- 
ties of this alloy at 932 and 1,100 F, 
with different heat treatments. 


GRAIN SIZE 


The effect of grain size on the 
strength and ductility of the high 
temperature alloys, particularly the 





















































1,100 F, where retention of heat austenitic grades of the AISI 300 se- 
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Fig. 4—Effect of tempering Types 418 and 410 (or 403) at 932 F, indicating suitability 
for service from 700 to 1,100 F, where retention of heat-treated strength is necessary. 
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Table Il—Effect of Tempering Type 418 at 1,100 F on Hardness 


Condition 


\s Hardened: 1,800 F 1% hr, air cooled 
\s Hardened + 7 hr at 1,100 F 

As Hardened + 26 hr at 1,100 F 

As Hardened + 118 hr at 1,100 F 

As Hardened + 214 hr at 1,100 F 

As Hardened + 992 hr at 1,100 F 


Brinell Hardness No. 


$15 


193 





Table 11I—Tensile Properties of Type 418 at Elevated Temperatures 


| 


; Brinell 
Condition 





1,800 F M4thr, air cooled 


| Yield 





Tensile | Percent | Percent 


| Hardness | Testing | Strength, Strength, Elonga- | Area 
No. (70 F)| Temp, F psi psi 


tion, in | Reduc- 
2 in. tion 


+ 1,150,F 3 hr, air cooled. 269 932 74,590 88,770 14.0 52.2 
1,800 F % hr, air cooled 

+ 1,350 F 4 hr, air cooled... 217 932 56,460 78,000 15.0 46.2 
1,800 F % hr, air cooled | | 

+ 1,100 F 990 hr, air cooled 269 1,100 55,920 62,410 28.0 80.0 





Table IV—Short Time Tensile Strength 


Carbon, percent Grain Size 


0.071 Fine 
0.073 Coarse 
0.12 ‘ine 
0.12 Coarse 


Tensile Strength, psi 


(Sheet Specimens, Type 310, Test Temp. 1,400 F) 


Percent elong. 2 in 


31,270 36 
34,130 15 
43/400 36 
30,300 2 





ries, is marked. At all test tempera 
tures in the range from 1,000 to 1,500 
F fine grained austenitic alloys possess 
greater ductility than do coarse grained 
structures. With short testing times 
and at lower test temperatures, the 
finer grained structures possess higher 
strength, while with increasing test 
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time and/or temperatures the coarser 
grained structures excel in rupture 
strength. Fig. 5 illustrates the effect 
of grain size on 10,000 hr stress rup 
ture properties of Type 310, and for 
comparison also includes a curve for 
coarse grained Type 304. Table IV 
shows the effect of time of test-—for 
shorter testing times the strength re- 
lationship between fine and coarse 
grained structures may be reversed, yet 
the ductility of fine grained material 





is superior regardless of test time. 
Choice of fine grained or coarse 
grained structure depends on tempera 
ture and conditions of service. For 
example, substitution of fine grained 
Type 310 sheet for the usual medium 
to coarse grained material has greatly 
increased the service life of heat treat- 
ing boxes or pans. Thermal stresses 
caused by rapid heating and cooling 
of containers made of the usual grain 
size sheets resulted in early failure by 
cracking. Substitution of fine grained 
sheet of higher ductility permitted 
relief of stresses by local elongation 
at points of stress concentration. When 
the quantity required permits special 
processing, alloys of optimum grain 
size for an application can be supplied 


CHEMICAL RESISTANCE 


Resistance to oxidation of the heat 
resistant alloys is directly proportional 
to their chromium content and to a 
much lesser extent, their nickel con 
tent. Chromium oxides in the scale 
form an adherent layer, resulting in a 
protective effect, illustrated in Fig. 6 
Minor additions of aluminum and sili 
con have a similar effect, but with 
some undesirable characteristics. How 
ever, these curves cannot be applied 
quantitatively because of the ina 
curacies inherent in measurement of 
reproducible values of weight loss (o: 
weight gain) and the effect of minor 
changes in atmosphere. Fig. 7 presents 
the maximum advisable operating tem 
peratures in still air. 

Coefficient of expansion of the par 
ticular alloy influences resistance to 
destruction by oxidation. All of the 
chromium-nickel Type 300 series and, 
to a lesser degree, the “super alloys’ 
have relatively high expansion rates; 
when temperature changes are drastic, 
failure through oxidation may be a 











Fig. 5—Effect of grain size on high tem- 
perature strength and ductility; stress is 
that required to rupture in 10,000 hr. 
Numerals at plot points indicate average 
percent elongation at rupture for speci- 
mens of longest test. 
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Fig. 6—Influence of chromium on the scaling of steel at: (left) 1,112-1,472 F in air; 
and (right) 900 C (1,652 F) to 1,200 C (2,192 F). 
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celerated by spalling of the protective 
oxide layer. Fig. 8 gives a graphic 
comparison of the coefficients of ex- 
pansion of the alloys. Of the 300 
series, Type 310, because of its slightly 
lower expansion rate and possibly also 
because of higher nickel content in the 
protective scale, is satisfactory in many 
applications where spalling of protec- 
tive scale renders other grades in the 
chromium-nickel group unsuitable. 

Many parts, notably containers and 
fixtures for carburizing treatment, and 
equipment processing carbonaceous 
gases, are subjected to oxidation and 
carburization. When carbon diffuses 
into heat resistant steels their scaling 
and corrosion resistance is lowered 
Carburization also causes embrittle- 
ment. Below 1,300 F the rate of dif- 
fusion of carbon into ferrous alloys is 
negligible. Over 1,300 F the straight 
chromium grades resist carburization 
up to the temperatures at which they 
begin transformation to austenite. 
Types 430 and 405 are resistant to 
about 1,700 F, higher than their max- 
imum oxidation resistance and Type 
446 is resistant at all temperatures of 
normal use. 

For many applications, however, the 
use of a chromium-nickel grade is 
necessary because of strength require- 
ments. In such applications, the ad- 
dition of approximately 2 percent sili- 
con to Type 310 reduces the carburi- 
zation rate markedly. In the laboratory, 
test pieces were carburized 160 hr 
in solid carburizer at 1,800 F. In Type 
310 of 0.07 percent C and 0.42 percent 
Si content, the carbon content increased 
to 0.28 percent at 0.010 in. depth 
and to 0.25 percent at 0.025 in. depth; 
with Type 310 of 0.042 percent ini- 
tial carbon content and 2.15 percent 
Si, the carbon content at 0.010 in. 
depth increased only to 0.065 percent 
and at 0.025 in. depth to only 0.05 
percent. This high silicon type, AISI 
314, must be used with caution for 
reasons which will be outlined in a 
later section of this article. 

Sulfur bearing gases at elevated tem- 
peratures have little corrosive effect 
on any of the straight chromium or 
chromium-nickel heat resistant grades, 
when the atmosphere is oxidizing and 
the sulfur exists primarily as sulfur 
dioxide. Laboratory tests (“High Tem- 
perature Corrosion of Stainless Steels”, 
W. E. Fontaine, Metal Progress, Sep- 
tember 1948) show negligible increase 
in scaling of Type 310 in an atmos- 
phere containing 0.4 percent SO, (100 
hr at 1,800 F exposure), compared 
with the effect of a sulfur free air 
atmosphere under otherwise identical 
test conditions. Table V shows com- 
parative rates of attack in 100 percent 
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Fig. 7—Temperature limit of resistance to progressive scaling in still air. Maximum 
advisable operating temperatures in still air are determined by laboratory tests and 


tield experience 
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Fig. 8—Comparison of the coefficients of linear expansion of heat resistant steels. 
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Fig. 9—Behavior of various chromium 
steels during hydrogen sulfide attack. 


SO, atmosphere on carbon steel and 
Type 347 steel. 

In flue gas atmospheres containing 
sulfur dioxide, condensation of mois- 
ture can result in sulfurous and sulfuric 
acid solutions of concentration over 
0.25 percent, which can cause pitting. 
In parts of such systems operating con- 
tinuously below the dew-point of the 
atmosphere the use of Type 316 is ad- 
visable, because of its superior resis- 
tance to pitting in weak sulfuric acid 
solutions, 

Under reducing conditions, how- 
ever, sulfur greatly accelerates attack 
on these alloys, particularly the nickel 
bearing types. Fig. 9 gives weight loss 
in a 100 percent hydrogen sulfide 
atmosphere, a much more severe con- 
dition than would be encountered in 
actual service. It illustrates the bene- 
ficial effect of increasing chromium 
content and the acceleration of attack 
with increasing temperature. Over 
1,000 F, none of the chromium steels 
is sufficiently resistant to reducing gases 





Fig. 10—Gas turbine power plant for General Electric 4800 hp locomotive drive. 
Shown here is compete assembly of compressor rotor, which is made of heat-resistant 


alloys. 





Table V—Comparative Rates of Attack by Sulfur Dioxide 


Alloy Conditions 


Common steel in pure SO, at 400 F 
Common steel in pure SO, at 1,200 F 
Type 347 in pure SO, at 400 F 

Type 347 in pure SO, at 800 F 

Type 347 in pure SO, at 1,200 F 


Rate of Artack 


Inches Penetration per Month 


0 0003 
0 070 
0 00009 
0 00055 
0 0025 





containing an appreciable percentage 
of hydrogen sulfide. To determine 
the most suitable alloy for operation in 
sulfur bearing gases under reducing 
conditions, ‘‘pilot’’ tests are usualiy 
necessary. Basic data only can indi- 
cate the general type of alloy that 
might be sufficiently resistant. 
Another source of accelerated attack 
on alloys at high temperatures is the 
action of particles of refractory or ash 
on the stable oxide scale. Such action 
varies with the composition of the 


particles and increases with the metal 
temperature. A contributory cause 1s 
the development of “hot spots’, 
through the insulating effect of an 
adherent layer of oil ash or other solid 
materials which causes local tempera- 
tures to exceed the oxidation limit of 
the alloy. Type 446 is most resistant 
to the fluxing action of fly ash. 


Eprror’s Note: The second and con 
cluding part of this article will be 
presented in the August issue 





Course on Computing Machines Sponsored by Government 


A FORTY-EIGHT-LECTURE COURSE on 
the design of electronic digital com- 
puting machines is available to the 
American public from the Office of 
Technical Services. 

Sponsored by the Army and Navy, 
the course was first given in 1946 by 
nineteen leaders in mathematics and 
electronics at the Moore School of the 
University of Pennsylvania, home of 
the ENIAC and EDVAC computers. 
The lectures have since been largely 
revised and collected for the use of 
researchers in this field. 

Both practical and theoretical as- 
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pects of computing machines are dis- 
cussed, and historical material is given 
tracing computing devices from the 
abacus to the mechanical, the electrical- 
relay and the electronic computer 
Limited supplies of the lecture se- 
ries, in four volumes, can be pur- 
chased from the Moore School, Uni- 
versity of Pennsylvania, Philadelphia 
4, Pa., at $5 per volume. When this 
supply is exhausted photostatic copies 
can be secured from the Library of 
Congress, Photoduplication Service, 
Publication Board Project, Washing- 
ton 25, D.C. at the following schedule 


of prices: PB 88012, $16: PB 88013, 
$18; PB 95645 and PB 95646, $20. 
Microfilm copies are also obtainable 

Also available from the Library of 
Congress is PB 96703 ‘'Preliminary 
Discussion of the Logical Design of an 
Electronic Computing Instrument’’ pre- 
pared by the Institute for Advanced 
Study at Princeton, N. J. This 57 page 
report is available at $7.50 in photo- 
Stat. 

Library of Congress orders should 
be accompanied by check or money 
order payable to the Librarian of Con- 
gress in Washington. 
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Analyzing Equipment 
Operation by Photographic 


Measurement Techniques 


STANLEY M. KEEN 
Photographic Measurement Laboratory, 
Ordnance Department, U. S. Army, 
Aberdeen Proving Ground 


PHOTOGRAPHIC MEASUREMENT iS a 
method of analyzing the operation of 
a part, assembly, or mechanism from 
time-displacement data recorded on 
photographic film. It enables the de- 
signer to make a detailed study of the 
action of parts whose motion 1s either 
too complex or too rapid to be studied 
in any other way, and is especially 
advantageous when permanent records 
of the test results are required or 
when the operation of more than one 
part of an assembly must be studied. 

A typical example of the type of 
information that can be obtained from 
a detailed photographic study is that 
resulting from an analysis of the ride 
characteristics of a vehicle prior to, 
during, and after negotiating a pre- 
yared obstacle, as illustrated in Fig. 1. 
‘his study revealed the extreme height 
and depth reached by the reference 
points, the speed of the vehicle, the 
time required to complete a cycle of 
oscillation, the time required for the 
oscillations to dampen out, and the 
rate of decelerations of the oscilla- 
tions. Calculations then revealed the 
acceleration of the reference points at 
various stages of the action; the de- 
celeration of the reference points due 
to impact; the stress placed on the part 
by impact with the ground (based on 
the weight of the descending part and 
the observed rate of deceleration) ; 
and the rate of increase and decrease 
of the stress. 

Equipment Required 

The photographic equipment, tim- 
ing devices, and auxiliary apparatus 
that is required for an analysis de- 
pends on the type of information that 
it is necessary to obtain. The follow- 
ing equipment is usually sufficient for 
even the most complex analysis: 


1. View or still type cameras, 4x5 
to 8x10 in. in size 
2. Motion picture cameras, either 16 


mm or 35 mm, ranging in operating 
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Obstacle 


Obstacle 


Obstacle 





11g 1.—Sequeace photographs from a record film of a military vehicle negotiating an 
obstacle. View (A) shows the approach to the obstacle; view (B), the maximum “plus” 


displacement of the vehicle; and view (C) the maximum “minus” 


displacement. 


119 











Fig 2 


speeds from 16 to 128 pictures pet 
second 
3. Ultra-high speed motion picture 
cameras, 8, 16, or 35 mm, ranging in 
operating speeds from 200 to 8,000 
pictures per second 

1. Micro-flash equipment and lamps 
for exposures on the order of 0.000001 
or 0.000002 sec 

5 Miscellaneous photographi items, 
such as lenses, lights, timing units, 
electronic circuits, and light filters 

To time the action of the subject 
on the film, a synchronous motor- 
operated clock may be placed in the 
field of the camera. The standard clock 
has a one second sweep hand and is 
graduated in 0.01 sec. A 60 cycle fr 
quency standard should be used to in 


sure accuracy, and is essential when 
current is supplied from gasoline op 
erated field generators 

If more convenient, the clock 


be mounted on a bracket extending t 
the left of the camera, as shown in 
Fig A special optical system focuses 
the image of the clock on the film 
The shutter that controls the exposure 
of the clock is synchronized with the 
main shutter 

For closer timing with cameras in 
which film motion is continuous (200 
to 8000 pictures per second), ele 
tronic devices, utilizing neon or argon 
lamps, are used. The lamps are flashed 
by a condenser discharge circuit whose 
timing is controlled by an oscillating 
timing fork or quartz crystal. The 
lamp is installed in the camera as 
shown in Fig. 3 so that the image of 
the lamp is focused on the edge of 
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Chronograph type high-speed motion picture camera. The image of the clock 
is focused on the film by a special optical system, and the shutter that controls Ux 
exposure of the clock is synchronized with the main shutter. 


the film independently of the camera 
shuttering time instants, 
at 0.001 sec intervals are recorded on 
the right hand edge of the film strip 
A satisfactory lens for focusing the 
lamp on the film may be secured from 
a penlite flashlight 


Successive 


Method of Procedure 


In setting up a test, the specific area 
of the subject that is to be photo 
graphed must be determined. This 
might be a 3 by 3 in. area containing 
a mechanism that is a component part 
of a major mechanism; or it could 
be the entire area covered by a moving 
vehicle. The availability of space in 
which to locate the camera is also a 
vital factor. Consideration of these 
items will assist in deciding the opt 
mum focal length camera lens to bh 
ised with a film of a given size. | 
the area to be photographed is larg 
and the action of the parts within this 

the subject may he 
photographed in sections, providin 
that sufficient camera overlap is al 
lowed to assure that the action in one 
sectional view may be correlated to the 
action of the adjoining view 

The linear speeds of the points 
whose action is to be studied then 
must be estimated in order to deter 
mine the camera framing speed to be 
This distance in inches per se 
divided by the number of frames per 
sec gives the amount of travel that 
will be recorded by the displacement 
indicated on two consecutive pictures 
The desired magnitude of this dis 
tance will depend entirely on the char 


area is slight, 


used 





acter of the mechanism being studied 
However, in order to get photographs 
showing sharp details, it may be de 
sirable to use a higher framing speed 
to get a short exposure and thus sharp 
detail 

A high camera framing speed is 
necessary in determining the displace 
ment limits of a fast moving recipro 
If the 


is too slow, the last increment of mo 


cating element framing speed 
tion in reaching the extreme displace 
ment might berween frames 
But, if the framing speed is sufficiently 
fast, it will be possible to establish the 
from that the a 

thereby making it 
possible to determine exactly the point 
of maximum displacement--this being 
acceleration is zero 

of the photographic 1 


occur 


velocity curve and 


celerating curve, 





where The size 
relative to 


the magnitude of the displacement 


must be sufficient to make i possil le 
to measure the displacement correctly 
In every instance it 1s the magnitude 
of the displacement as recorded on th 
film that determines the precision with 
which it can be measured. 

If the subject has a repeating action 
the frequency of the complete cycl 
must be considered. The time instant 
for the starting of the camera to record 
the required action must be deter 
nined. Plans for synchronization may 
also depend upon the amount of film 
which can be loaded into the camera 
for the operation, and upon the camera 
framing speed 

A micro-flash unit, and 
view type camera, can be | 
ture an action at maximum displace 
ment or to picture the instant of con 
tact of 
for the element of timing 

The most important step 
is to determine the type of informa 
that from the 
est. For example, consider the case 


an ordinary 
ised to pi 


two objects. with no regard 


of course, 


tion is to be obtained 


of a vehicle having a torque suspension 
system between the axle and body 
The vehicle is to be dropped, fre» fall, 


from various heights to determine the 


amount of torque involved. The end 


product is to be time-displacement 
graphs, exhibiting the vertical motions 
taking place. Points on which as 


irements will be made are the hub 
of the wheel and a point on the body 
of the vehicle. These are the points 


whose positions will be plotted as a 
function of The position of 
these points may be measured relative 


time 


to a fixed reference point such as a 
white line painted on the floor. From 
the time-vertical displacement charts 


an be determined such information as 
the instant of tire impact, the total 
ompression of the tire, the height 
»f rebound, and the cycling and damp- 
The difference between 


ening periods 
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Fig. 4 


the vertical position of the hub and 
body will provide data as to amount 
of torque. The graphs will reveal in 
formation as to “bottoming,” i.e., how 
far the body descends before making 
contact with some part of the axle 

When it has been determined what 
information is to be obtained by meas- 
irement of the film images, the camera 
must be located at a distance from the 
subject that will give 

} 

A 





a suitable ratio 


of object to image (conversion factor ) 
so that the actual movement of the 
image can be de 
from the film 

There are two common methods for 
obtaining conversion factors 


recorded termined 


Conversion factor, 


C= distance from lens to s abject 


! m lens to film 


distance tr 


taken from the 
nodes of admission and emission of 
the lens. Any linear distance meas 
ured on the film, when multiplied by 
the conversion factor, will yield the 
orresponding true distance in the sub 
ject plane. The drawback to this 
method is the difficulty of determining 
the exact distance from the lens to the 
films. A small error in this distance 
will affect the result much more than 
an error in measurement of the dis 
tance from the lens to the subject 
Also, any appreciable movement of the 
subject either toward or away from the 

mera will result in inaccuracies 

2. After a camera set-up has been 
established and photographs secured, 
the conversion factor may * accurately 
determined by the ratio of the object 


the distances being 


Propuct ENGINEERING - 


Jury, 1949 


Ultra-high-speed revolving prism type camera, with a 
timing lamp installed. Film strip shows positioning of the time 
marks on the edge of the film, 0.001 sec. interval apart 


—— 


ag? 


size to the image size. In_ practice 
two narrow lines, parallel with each 
other and separated by a considerable 
or two small circles, similarily 
separated, are painted on the 
The separation distances are measured 
photographed. After the 
esponding separation distance on the 
film is measured, the conve 
is obtained by simple di 

In addition, it is sometimes de 
able to compute the focal length, / 
the camera 


formula 


listance, 
subject 


ind 


cor 
rsion facto 


vision 


This may be found | 


here D is the distance from the o 
ect to the mera lens, and C is t] 
onversion tactor 

In the study of a moving subject, a 
vhite reference line is painted on th 
floor at approximately the 
tance as the subject plane to 
reference line for measuring vertica! 
lisplacements. All displacement meas 
irements taken from the film by means 
of a comparator will equal the actual 
displacement of the subject when mul 
tiplied by the conversion factor. Sinc 
ll the points of interest will not lic 
in the same plane, it may be necessary 
to establish conversion factors for each 
plane considered. In the illustration of 
Fig. 4, two conversion factors 
utilized, one from the rim to the hub, 
ind another from two points above the 
wheel on the body. 

To obtain displacements without the 


im¢ dis 


serve a 


were 


necessity of measuring the film, a grid, 


prepared by painting vertical and hori 
zontal lines on a background of con 





Fig. 4—Synchronous motor-operated clock located in the field 
of view to obtain the time element. The reference points are 
for obtaining the conversion factor and vertical displacements 


ig color, can be set up. The grid 
is placed a measured distance from the 
amera and parallel to the film plane 
The intersection of a vertical and 
horizontal line is made to coincide 
with the optic axis of the camera lens, 
nd the ends of these lines are marked 
The subject is placed at a i 
camera and grid 
used whet 
| 


supyc 


measure 


listance between the 


This grid 
there is no 


method may be 


motion of the 


toward or away from the camera, and 
when the motion of the sub 
in the limited area defined | 


If it ts desired to obt 
large photograph showing 
such as the relative positions of sev 

| points of interest during rapid 
motion, or the bending of 
due to stress when at 
placement, the use of the 





era 
members 
maximum dis 
micro-flash 


technique is recommended In pro 
viding for the triggering of the unit 
it is generally advisable to use a ‘make 


ontact” circuit. Wires are placed on 
the subject and on some other member 
n such a that contact will be 
made at the position of interest, or at 
the point of maximum displacement 
The position of the second wire will 
have to be determined by experiment 
The points of interest should be 
painted a color that will contrast with 
the background, and a scale should be 
mounted in the field to provide means 
for obtaining the conversion factor 
The subject may be photographed 
statically by initiating the flash unit by 
use of a wire across the triggering 
leads. The subject may then be photo 
graphed in motion. In micro flash 


manner 


12] 








pmenety the camera shutter may 

— before, and closed after, 
the flash of the lamp, since this oper- 
ation is necessarily conducted in semi- 
darkness. 

A thin coat of paint applied to the 
points of interest will facilitate the 
action photograph. Since white paint 
will produce irridation on the film 
until the camera has reached the fram- 
ing speed for which the exposure has 
been calculated, a medium gray paint 
is recommended. When two objects 
are to be shown making contact with 
each other, both should be painted. 
This will assist in positive identifica- 
tion of the instant of contact when 
studying the processed film. 

When the action to be photographed 
covers a large angular Sao. tele- 
photo lenses may be employed and the 
camera panoramed. However, since 
the linear distance from the camera to 
the subject will be varying, it becomes 
necessary to obtain conversion factors 
for each frame in which measurements 
of vertical displacements are to be 
obtained. 

In tests where the desired displace 
ments will occur in planes at an angle 
of ninety degrees to each other, two 
cameras are required, each with its 
own clock. The two time clocks are 
started simultaneously by means of a 
single starting switch. It is not neces- 
sary that the framing action of the two 
cameras be synchronized, but since the 
clocks are started simultaneously, dis- 
epee in one plane may be corre- 
ated with displacements in the second 
plane through interpolation based on 
the clock readings. 


Measurement of Data 


The extensive work of planning, 
and the preparations that have been 
entailed in conducting the test, can be 
nullified if a poor or inadequate meas- 
uring instrument is utilized in the 
study of the processed film. A _pre- 
cision instrument, having scales cali- 
brated in 0.0001 in., 0.01 mm or 0.001 
mm is desirable. 

Projectors or comparators that em- 
ploy transmitted light, that have provi- 
sion for measurements in two coordi- 
mate axes, and that incorporate an 
angle measuring device are well suited 
for many types of film measurements. 
An eyepiece magnification of from 3X 
to 5X is usually found to be adequate. 

The measurements that first should 
be obtained in several frames are the 
distance between centers of the lines 
or circles on the subject while the sub- 
ject is static for determination of the 
conversion factor; and the distance 
between the stationary reference line 
and each reference point involved in 
the action of the subject. A study of 


9 
ars 


these will reveal the magnitude of 
the possible error incurred in measur- 
ing. As an example, the following 
repeated measurements of the distance 
between two image points were ob- 
tained: 0.0230, 0.0227, 0.0228, 
0.0230, 0.0226, and 0.0228 in. The 
average of these is 0.0228 in. and the 
extreme deviation is -++-0.0002 inch. 
The corresponding deviation in the 
subject plane is the product of the 
extreme deviation from the average 
and the conversion factor. Any change 
in scale of the film due to the chemical 
processing and drying procedure does 
not affect the possible error since the 
measurements and the conversion fac- 
tor pertain to the processed film. 

Measurements relative to the sta- 
tionary reference line, or other refer- 
ence points to each reference point 
involved in the action of the subject 
are useful both for determining the 
possible error and for establishment 
of “zero” distances. The average of 
the measurements of each distance con- 
cerned becomes the “zero” distance to 
which all subsequent action displace- 
ments are referred. Since the subject 
is at rest when the ‘‘zero’’ measure- 
ments are recorded photographically, 
any deviation from the measured 
“zero” provides the desired informa- 
tion regarding action displacements. 

With the conversion factor, possible 
error, and “‘zero”’ distances established, 
the distance from the stationary refer 
ence point or line to each subject refer- 
ence point on the subject in motion 
then is measured. It may not be 
necessary to make measurements on 
every frame to obtain the desired in- 
formation. The frequency of the meas- 
urements will depend upon the speed 
of the subject action, the increment of 
time used as a base, or on some pre- 
selected time interval. Measurements 
are made of each distance, covering 
the entire action of the subject. Suf- 
ficient frames should be measured to 
insure that no further action of the 
subject is to be expected. 

Upon completion of all the meas- 
urements, the difference between the 
“zero’’ distance and the reference 
points is in each case obtained. The 
differences multiplied by the conver- 
sion factor indicate the motion or dis 
placement of the reference point from 
the static position. 


Data Obtained from Grid 
Background 


When the grid-background method 
of recording displacements is em- 
ployed, a comparator is not required. 
A projector, having a magnification of 
10X or greater is used to project the 
images on a screen. A frame showing 
the subject in static position is pro- 





jected on the screen. The location of 
the points of interest, relative to the 
nearest horizontal and vertical grid 
lines, is recorded as the number of the 
grid line above or below, right or left, 
from the grid line intersecting the 
optic axis of the lens. This procedure 
is continued through several frames to 
determine possible camera motion due 
to vibration. 

The apparent position of the points 
of interest relative to the grid lines 
then is recorded for successive frames 
until all action of the subject has 
ceased. Before discontinuing the meas- 
urements, it should be definitely veri- 
fied that no further motion of the sub- 
ject will take place. 

When all the reading measurements 
have been made, the process of con- 
verting these values to ascertain the 
actual movement of the subject is 
begun. 

The following distances are known: 
the grid distance from the optic axis 
to the extreme line intercepted by the 
subject, the distance from the camera 
lens to the grid, and the distance from 
the camera lens to the vertical plane 
containing the subject point of inter- 
est. The desired information may be 
derived by use of the following form- 
ula, 

GG 

CG x CS, 
where GG is the vertical distance on 
the grid from the grid line on the 
optic axis to the farthest line inter- 
cepted by the subject; CG is the hort- 
zontal distance from the camera lens 
to the grid line on the optic axis; and 
CS is the horizontal distance from the 
camera lens to the vertical plane in 
which the reference point is located. 

The information desired is the dis 
placement of the subject from its static 
position (zero position). The dis- 
placement is the difference, up or 
down, right or left, between the static 
position of the subject and its dis- 
placed position. Do not let the sign 
of the values cause confusion. For ex- 
ample, if the reading on the subject, 
static position, is —6, and in motion 

i, then the displacement is +2. On 
the other hand, if the subject, static 
position, reads —6, and in motion 

8, then the displacement is —2. 
When it is required to make a study 
of the displacement of several refer- 
ence points relative to each other, the 
first step is to determine the motion 
of these points relative to the station- 
ary reference point or line. From this 
data the relative motion of the points 
may be computed 

The methods for securing engineer- 
ing data by the techniques discussed 
in this article do not, of course, begin 
to exhaust the possibilities. 


Subject position = 
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COMPLEX SHAPFS are especially adaptable to the powder metallurgy process because subsequent operations are unnecessary. 


Scope and Limitations 


Of the Powder Metallurgy Process 


E. RAYMOND ENGSTRAND 
KENNETH M. GLESZER 
JOHN W. POLONETZ 


American Sintered Alloys, Inc 


To OBTAIN the best product at the low- 
est unit cost, it is necessary for the 
designer to recognize the limitations 
as well as the advantages of the process 
by which the part is to be produced. 
Especially is this true of the powder 
metallurgy process, because of the 
many variables that may effect part 
strength and performance. 

Powder metal parts are practical 
when the quantities that are to be made 
are 25,000 or more, although in some 
instances lots of less than 25,000 are 

ractical. The types of parts that can 
Pe adapted for this production process 
can be broken down into four cate- 
gories: Mechanical, electrical, struc- 
tural, and special. 

Mechanical parts, such as cams, 
gears, plain sleeve bearings, and self- 
aligning bearings, are well adapted to 
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the process primarily because complex 
shapes can be formed that would be 
difficult or impossible to machine or 
forge. Part density can be controlled 
within a range of about 5 to 6.7 grams 
per c.c. for ferrous parts, and over a 
much greater range in non-ferrous 
parts, so that weight is lower than a 
comparable part made of solid metal. 
Also, the part can be impregnated with 
oil, graphite, or other lubricants to cut 
down friction between mating mem- 
bers. 

Electrical parts made of bronze (90 
Cu-10 Sn), and copper silver (98 Cu-2 
Ag) and pure copper have good elec- 
trical properties and in many cases are 
considerably cheaper than forged or 
stamped members. A part pressed of 
pure copper powder has an electrical 
conductivity up to 85 per cent of the 
conductivity > | commercially annealed 
sheet. It usually has better anti-weld 
properties. Abrasive materials such as 
talc or alundum powder can be added 
to make contact points and magnetic 
parts for d-c applications. In a-c ap- 


ications, high eddy current losses 
limit the use of core parts. Some work 
has been done on the use of powder 
metal parts as commutator bars and 
segments. Indications are that some 
advantages can be obtained by use of 
the process. 

Structural parts, such as spacers, 
blocks, brackets, and housings have the 
same advantages and applications as 
mechanical parts. Special parts, in- 
cluding filters, catalysts, ornaments and 
medallions, are pressed of powder 
either because their micro-porosity 
makes them adaptable to the filtering 
of gases or fluids, or because the trans- 
fer of fine detail from punch to part 
is better than by coining processes. 

Most parts are made from alloy 
steel, iron, copper, bronze, brass or 
nickel-silver powder. A number of 
typical powders are listed in Table I 
together with the properties of a test 
specimen made from them. The phys- 
ical properties given in this table are 
average values. The strength of any 
sintered part depends on the density 
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Table I—Physical Characteristics of Powder Metal Test Bars 








| | 
Percent Tensile |Compression| Modulus of | Elonga- | Density 
Metal Porosity | Strength, | Yield, psi | Rupture, psi} tion, grams/cc Remarks 
| psi | | percent 
ase = — << es me 
Bronze Cu Sn 27 11,000 8.500 | 15,300 | Used for bearings. Good anti-galhng 
90 10 18 17,000 15 ,400 35,000 =| | | and corrosion resistance 
Bronze Cu Sn 28 12,000 9,200 15,800 | | | Same as above, but has more ductility 
” 10 | 18 20/000 | 16,500 37\( | 
— = a ee = <a es PS 8 ——|——— ————— 
Iron (no carbon | 30 13 ,000 21,500 26,000 | | Used as a substitute for bronze in low 
30 24,500 38 000 51,000 cost applications 
| Siena, atom Mires oan = el — 
Iron (2 percent carbon) 25 | 40,000 50,000 59,000 | For bearings supporting low speed 
| shafts. Can be machined. 
signees nica ais aa = = ee a ee - ens, Sees ‘ aes 
Iron (with some copper)| 18 30,000 55,000 | Used for fine tooth gears, lightly loaded, 
| such as clock and timing gears. Easily 
| | machined 
| 20 45 ,000 73,000 | Used for gears requiring greater wear 
| resistance and load carrying capacity 
6 75,000 | 142,000 | Used for highly loaded gears 
Composition | 
Brass Cu Za P | | | | 
70 30 — | 36,000 14 7.92 Brush holders 
70 30 0.3 | | 36,000 | } 48 | 7.92 Ornamental pieces 
85 15 — |} 37,000 | | 15 8.24 
0 10 — | | 32/000 14 8 36 
” 10 5 32.000 34 7 99 
of the sintered piece, the kind of powders flow very little when com- composition, and grain size have a 


powder used, and the sintering time 
and temperature. 

The chief determinant of part prop 
erties, exclusive of the material used, 
is the molding pressure. At pressures 
over 100,000 psi, the density of powder 
metal specimens approaches that for 
metals in wrought form. Consequently, 
dies and punches are heavily loaded 
and must be designed to withstand 
high loads without deforming or break 
ing. This requirement is reflected in 
the design procedure applied to parts 
made in these dies 

The flow characteristics of metal 
powders also has an important bearing 
on design. For the most part, metal 


TY 
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Shrinkage 














Fig. 1—Large parts have a greater ten- 
dency to shrink or distort when sintered. 
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pressed. They will not flow around 
sharp corners to fill out horizontal 
projections. Movements in the direc- 
tion of pressing comes about only 
through compression. Even then if the 
die space is long and narrow in the 
direction of pressing, powders cannot 
be expected to compress uniformly. 
Side wall friction may be large enough 

use up a large percentage of the 
available punch load, leaving little for 
compressing the powder near the bot 
tom of the die cavity in single moving 
punch set-ups, or in the middle of 
long parts when compacting takes place 
from both ends of the die 

As a result long narrow parts usually 
vary in density depending on the loca- 
tion of the cross-section checked. Large 
counterbores also can cause powder 
pile-up and large variation in density 
Open shell parts may warp during 
sintering and parts with large variation 
in thickness may develop high internal 
stresses resulting in non-uniform 
shrinkage during sintering 


to 


Design Limitations 


Although it is difficult to formulate 
a series of design rules that take into 
account all these variables and list the 
exceptions that can be made, the fol- 
lowing limitations can be used as gen- 
eral guides when designing a part: 


SIZE OF Parts. Because variations in 
the uniformity of mold fill, powder 


more serious effect on large parts than 
on small, most mechanical and struc 


tural pieces produced by the powder 
metallurgy process do not measure 


more than three inches in width and 
two inches in length. Large parts 
usually are less dense than small mem 
f with the result that control of 
shrinkage and distortion during the 
sintering operation is intensified, as 
illustrated in Fig. 1. 

There are, of course, exceptions 
Some low density bearings and filters 
have been made in sizes up to 22 in 
diameter. At the other extreme parts 
as small as xy in. are practical 


per 


SHAPE OF Parts. The ideal part re 
sembles a section of extruded bar or 
tube stock having either a regular or ir 
regular cross section. Sharp variation 
in thickness in the piece in the direc- 
tion of pressing must be avoided. Ir 
regular parts should be designed so 
that only one end—preferably the bot 


tom— is complicated by holes, counter 
bores, projections, or slots. These 
points are illustrated in Fig. 2. Actu 


ally any shape that can be hobbed into 
the tool can be pressed of powder. 
Spherical shapes are not too practical 
to press unless provided with a land 
and flat, as shown in Fig. 3, to prevent 
contact of the upper and lower punch 


PART PROPORTIONS. The following 
recommended maximum relationships 
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of length to width insure fewer rejec- 
tions and lower part cost when parts 
are molded in the standard way (vert- 
ical to the punch action). 


Diameter Max. Length 
Y% in 4 in. 
4 in w% in. 
Yo in 1.0 in 
% in 1% in 
1.0 in. 2.0 in 


If the part is so shaped that it can 
be pressed horizontally, the above re- 
lationships do not hold. 


TOLERANCES. Variations in the final 
dimensions of a powder metal part are 
the result of die tolerances, die deflec- 
tion and shrink or swell during sinter 
ing. In low density parts, dimensional 
variations are likely to be greater than 
for high density parts. But by allow- 
ing for shrink or growth when the die 
and punch are made, these effects can 
be offset to some extent. The more 
symmetrical the part, the better toler- 
ance that can be obtained. On simple 
round shapes, the following tolerances 
are commercially practical: 


Diameter Tolerance 
Y% in. + 0.0005 in. 
¥4 in. +0.0008 in. 
1.0 in. +0.001 in. 


The proportions are quite similar in 
larger sizes. The minimum tolerance in 
the direction of pressing varies from 1 
to 3 times that of the diameter, de- 


pending on the material being pressed 
and the proportions of the part. 

Closer tolerances than these are pos- 
sible if the part can be coined or sized, 
but these are supplementary operations 
that add to part cost. If price is of no 
importance, a tolerance of + 0.0001 
in. can be obtained by coining. 


Watt THICKNEss. It is difficult to 
get uniform die fill in narrow, deep 
parts. Hence the minimum wall thick- 
ness varies with depth. Unless require- 
ments are fixed, parts should have a 
wall thickness greater than 0.045 in. 
Thickness for design are 


Wall thickness Depth of part 


0.032 in. 0.25 in 
0.045 in 0.50 in. 
0.050 in 0.75 in. 
0.062 in 1.00 in. 


Draft. Little if any draft is required 
on straight symmetrical parts. On parts 
having flanges or overhanging projec- 
tions, such as shown in Fig. 4, draft is 
added to the projection to facilitate 
ejection from the mold without break 
ing the part. Grooves or indentations 
formed by the upper punch must have 
a small draft; 0.001 in. is ample in 
most cases. 


CHAMFERS. No chamfer should be 
provided on the outside edges of a 
part unless absolutely necessary because 
feathered edges on a punch have a 
tendency to chip. Round punches can 
be redressed, but other shapes are 
difficult to grind; on irregular shaped 





Simple shape on top. 





Complex shope 
on bottom—-~" 











Fig. 2—Complex shapes should be speci- 
fied only on one end of the part. 


pressings, chamfers are impractical 
Rounded corners are even more difficult 
to obtain. If chamfers are necessary 
for the proper functioning of the part, 
a small flat should be provided, as 
indicated in Fig. 5. 

On the other hand, chamfers on the 
edges of a cored hole or at the end of 
blind holes are desirable. A 45 deg 
chamfer is the most satisfactory 


RELIEF. Sharp corners on the under- 
side of flanges or in cored holes should 
be avoided. For parts that are to be 
sized, 0.005 in. to 0.001 in. relief 
should be provided; it allows the siz 
ing tool to “bottom” and form a sharp 
corner. For unsized parts, a radius of 
0.010 in. can be specified. These princ- 
iples are illustrated in Fig. 6 


Rips. Unlike die cast parts, pressed 
metal parts should be designed without 
ribs if possible. Ribs do not aid the 
powder flow, require more material, 
and often result in non-uniform densi 
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Fig. 3—Two methods of designing a spherical part. With the 
design at the left, grinding of the punch is simplified. 


Fig. 4—Draft is necessary on overhanging projections or on 
indentations so that the part is not broken when ejected. 
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Fig. 5—Outside edges should be landed if chamfered so that 
there is no necessity for feather edges on the punch. 
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Fig. 6—Relief is necessary on parts to be coined; radii are 
required on unsized parts. Dimensions shown are satisfactory. 
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Fig. 7—Long overhanging projections must be strengthened by 
ribs, but ribs are not recommended for ordinary powder parts. 


ties across a part section. In some in- 
stances parts with long overhanging 
members such as shown in Fig. 7, can- 
not be ejected without breakage unless 
by ribbing. On others, such as illus- 
trated in Fig. 8 ribbing is required to 
equalize the thickness of the section 
and eliminate areas of extremely high 
density. 


Bosses. Parts having bosses that pro 
ject in two directions are difficult to 
produce if the part is cored. In cases 








80s3 in one 
Arection 
only 


‘ 








they may deflect sideways under ex 
treme pressure. 


CouNTERBORES. Sharp corners should 
be avoided. If they are necessary, a 
relief of 0.005 to 0.010 in. should be 
used, especially if the part is sized later. 
This provides a recess for excess metal 
removed by the sizing tool and allows 
the tool to form a sharp clean corner. 

Parts having a counterbore and an 
outside step taper should be propor- 
tioned as indicated in Fig. 11. Other- 
wise, the flow of powder is restricted 
during compression, which results in 
a section of high density at E. A some- 
what modified form of counterbor- 
ing—or coring—is shown below, Fig. 
10 


Stors. Circumferential slots or under 
cuts cannot be formed, but there is no 
limitations on vertical slots parallel 


Fig. 8—Ribbing is used to equalize thickness and minimize den- 
sity differentials where a part has both thick and thin sections 


with the direction of punch action 
Dovetailed slots should be designed 
with a small flat on the edge to elimi- 
nate feather edges on the punch. 
Through slots on long parts should be 
avoided, if the side walls are thin, as 
the part is likely to distort during 
sintering because of non-uniform den- 
sity and low green strength 


It is difficult to give ratios on slot 
and hole diiensions relative to part 
length as they are dependent on the 
materials used as well as on ‘he 
methods of processing. The key slot 
in the lock body part, shown in Fig. 12, 
is produced to dimensions without sub- 
sequent sizing. Of course, some cor- 
rections can be made by sizing, but this 
means another operation. 


INSERTS. It is best to avoid inserts 
whenever possible, because they either 











Fig. 9—To simplfy tools bosses should be 
projected only in one direction. 


of this type, the maximum outside 
diameter should be extended to one 
end of the piece, as indicated in Fig 
9. Blind holes can be formed in 
these bosses without difficulty, pro- 
viding that chamfers are ipectiod at 
the top and bottom edges. 


THREADS. Threads or circumferential 
grooves cannot be formed, because they 
prevent ejection from the mold. When 
threads are required, they can be ma- 
chined or rolled on the part after 
sintering. 


Ho es. Holes can be formed only in 
the direction of pressing. These are 
formed by core pins which extend from 
the lower punch and engage the upper 
punch. If the pins are long and slender 
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Fig. 10—The upper punch sometimes can be used for a core, as in the case of this shell. 


Propuctr ENGINEERING 


Jury, 1949 

















must be manually placed in the mold 
prior to briquetting or else placed in a 
specially designed punch that releases 
them at the end of the downward 
stroke. If inserts are necessary they 
should be undercut, threaded, or 
knurled so that they do not loosen in 
service. In most cases, the part can be 
redesigned so that the insert is an 
integral part of the piece. 


FINNED SECTIONS. Fins often are re- 
quired to provide additional cooling 
area on parts such as radio tubes; to 
key the part into a mechanism; or to 
provide a pivot point for indexing. A 
finned part is shown in Fig. 13. If 
necessary, the fins can be made much 
thinner than the walls. On thin fins, 
the molder should be consulted. 


LETTERING. Either raised or recessed 
lettering can be formed in the top or 
bottom of the part. Neither is any 
easier to mold than the other. In all 
cases, ample draft must be provided 
on the letters to insure easy ejection 
from the mold. As indicated in Fig. 
14, a flat should be provided between 
the letter and the edge of the part 


SURFACE FINIsH. The finish on a part 
closely duplicates the finish on the 
mold, an usually is superior to a 
ground surface. Knurling or circum- 
ferential grooving on the sides of the 
part will prevent ejection from the 
mold. Although this limitation might 
appear to hinder the application of 
powdered metal parts as inserts in 
plastic parts, such is not the case. 
Usually, the porous structure of the 
surface provides sufficient gripping 
area. If not, vertical grooves can be 
molded on the side walls. 


Subsequent Operations 


Although one of the major advant- 
ages of the powder metallurgy proc- 
ess is that it can be used to form intri- 
cate parts to size without requiring 




















Fig. 11—Counterbore proportions re- 


quired to minimize flow restrictions. 
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Fig. 12—Slots of this shape can be obtained without exorbitant part distortion. 
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Fig. 13—Finning is one method of eliminating inserts, which are undesirable. 





0.0/0'min. step. 





aQa4is” 
0.480° 








0.010'min. | 
step 








fe | 




















Fig. 14—Either raised or recessed lettering is practical for powdered parts. 


additional operations, it is occasionally 
necessary to machine, coin, harden, or 
plate a part. The limitations of the 
process, insofar as these operations are 
concerned, are summarized briefly in 
the following paragraphs: 


MACHINING. Copper bearing iron al- 
loys and mechanical bronze alloys have 
the best machinability. Brasses can be 
made machinable by close control of 
the powder metallurgy process. Sharp 
carbide tools give the best result, and 
a coolant is recommended if contamina- 
tion of the part is not desirable. 


CoINING. All pressed metal alloys can 
be coined, but iron-copper alloys are 
particularly difficult, as are parts made 
from alloy steel powders. 


HARDENING. Some iron alloys can be 
heat treated to give a grain hardness of 
60 Rockwell C, but ordinary Rockwell 
readings do not give the true story due 
to the inherent micro-porosity of parts 
made by the process. Other alloys can 
be carburized or nitrided by conven- 
tional methods, usually in less time 
than required for solid metal parts. An- 


other frequently used surface treatment 
is oxidation at high temperature. 


FINISHING. Cadmium, zinc, chromium, 
silver, and gold can be electroplated on 
powdered metal parts. The denser the 
part, the better the plate. However spe 
cial precautions must be taken to wash 
out the electrolyte, else internal corro 
sion occur. 

Staining or coloring, with a subse- 
“~ lacquering operation to protect 
the surface, often is preformed. Baked 
enamel coatings make excellent finishes 
because of the penetration of the en- 
amel into the pores. 


Consideration of the previously 
listed limitations of the powder metal- 
lurgy process will result in better and 
cheaper parts. In addition, however, it 
should be remembered that it is difficult 
to predict the properties of a part from 
the properties of the material used to 
make it because of stress concentra- 
tions, density differentials, and other 
variables. By discussing design require- 
ments with the fabricator, the designer 
often will find that certain changes can 
be made to increase part quality 
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Significant Stress and Failure 


In Static 


and Fatigue 


Effects of type and mode of loading on the significant stress as 
related to failure of machine parts, and the effect of abrupt 
changes in shape on stress distribution. Factors for geometric 
stress concentration, fatigue stress concentration and notch sensi- 
tivity are evaluated in terms applicable to the determination of 
design stresses for finite and infinite life.* 
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THE FACTORS THAT AFFECT the sig- 
nificant strength of materials, and the 
magnitude of their effects, have been 
discussed in “Significant Strength of 
Steels ia the Design of Machine Parts 

-Parts I and II,” Propuct ENGtI- 
NEERING, April 1949, page 142, and 
May 1949, page 124, respectively. 
In Part I, the significant stress was 
defined as the stress impressed by ser- 
vice loads, assembly conditions or by 
fabrication that is most likely to cause 
failure of the part. The physical sig- 
nificance of commonly used stress 
terms are shown in Fig. 1. In Fig. 2 
are shown the various methods of load 
application and the corresponding sig- 
nificant stresses. 

In determining significant stresses, 
the type of loading to which the part 
is subjected in service must be con- 
sidered, because each type of loading 
induces a different type of stress. In 
turn, each type of stress has a different 
effect in causing failure. 

Fundamentally, there are three types 
of loading: Axial, bending, and tor- 
sional. In axial loading, the direction 
of loading coincides with the center- 
line of the part. Bending loads are 
applied transversely to the centerline; 
while torsional loading results from 
the application of a couple in a 
normal to the centerline. For design 
purposes, any complex system of load- 
ing can be considered in terms of these 
three components. 

Axial loading is the simplest and 
perhaps the best understood type. The 
ore material in thia article has been abstracted 
from the authora’ manuacript “Pactora of Stress 


ind Strength,’’ which will soon be published in 
book fourm. 
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common example is the standard ten- 
sile test in which a specimen is pulled 
in the direction of the axial centerline 
of the member. As a result, a stress 
is induced that can be estimated by 
multiplying the strain by the modulus 
of elasticity, or by dividing the load 
by the cross-sectional area. In axial 
loading, only one principal stress is 
induced in the member. This stress, 
known as the normal stress, tends to 
pull the particles of the material apart 
in an axial direction and to squeeze 
them together transversely. The con- 
dition is commonly referred to as the 
state of a uniaxial stress. Obviously 


Loading, 


with such loading, the significant stress 
is the normal stress in the member. 

Bending loads set up a more com- 
plex stress condition. Consider a canti- 
lever beam of uniform rectangular 
cross-section with the free end sub- 
jected to a bending moment. The 
bending action stretches the particles 
of the material on the top side and 
compresses them on the bottom side. 
A thin layer of particles on the upper 
surface of the beam is essentially sub- 
jected to an axial stress, similar to that 
in a tensile specimen. In the layer 
immediately below the upper surface, 
the particles are subjected to a tensile 
stress of a somewhat lower intensity. 
At each successive layer, tensile stresses 
become smaller until at the center of 
the beam they become zero. Below the 
center, the stress is compressive and 
increases as the lower surface of the 
beam is approached. 

Because of this diminishing effect 
from the outside to the interior, each 
layer is stretched a different amount 
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Fig. 1—Physical significance of common terms used to define applied external loads. 
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and the particles of one layer tend to 
slip with respect to those of the neigh- 
boring layer. The tendency to slip 
induces a shear stress between con- 
secutive layers; it is a maximum at the 
center of the uniform width beam. In 
bending, therefore, the significant 
stress could be either the tensile stress 
at the surface or the shear stress at the 
point of greatest stress difference. In 
most mechanical parts, the shear stress 
can be disregarded. 

Torsional loading, like bending, in- 
duces both shear and normal stresses. 
The simplest example is the round 
bar subjected to a pure torque. Dur- 
ing the application of the torque, a 
square particle on the outer surface 
ot the member will distort into a 
diamond shape. Such distortion, ap- 
parently, causes two types of strains. 
In the planes parallel to the sides of 
the square, because of shear stress, the 
particles tend to slip with respect to 
each other. In the diagonal planes, 
because of normal stress, the particles 
tend to stretch along one of the di- 
agonals and to compress along the 
other. 

Parts made from a ductile steel 
generally fail because the particles 
slide over each other, since the resist- 
ance of steel to shear is only 0.58 of 
its resistance to tensile stress. This 
value agrees closely with the theo- 
retical value of 1/\/3. Thus, in 
ductile steel parts the significant stress 
is the shear stress. Most strength of 
materials data are given in terms of 
the resistance to tensile stress. It is 
more convenient, therefore, to deal 
with shear stresses by expressing them 
in terms of an equivalent tensile stress, 
that is, a shear stress acting in a 
member that would have the same 
effect in causing failure as a tensile 
stress \/3 times as great. 

When several loads are impressed 
simultaneously on a member, the re- 
sistance of steel to combined stresses 
is a function of the energy expended 
in straining the steel in shear. This 
concept of failure, known as the Con- 
stant Energy of Distortion or the Von- 
Mises Hencky Theory, implies that 
the tendency for any system of plane 
stress to cause failure can be expressed 
in terms of an equivalent normal stress 
that would have the same amount of 
shear energy as the system of com- 
bined stress under consideration. This 
concept can be stated mathematically, 
where 


S, = equivalent normal stress 

S,; = normal stress in the direction of x 
axis 

S, = normal stress in the direction of y 
axis 


V,, = shear stress in the xy plane 


. == seraee 


n 
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Py : Steady load 


Pa = Alternating load 


Sm = Mean stress 


Su = Maximum stress 





LOAD APPLICATION 


SIGNIFICANT STRESSES 
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Fig. 2—Five types of load applications and corresponding significant stresses 


A rear axle drive shaft in a conven- 
tional automobile, for example, is sub- 
jected to both torsion and bending. 
The torsional load arises from the 
driving torque and causes a shear stress 
that is maximum at the surface. The 
bending load resulting from the car 
weight and driving force produces 
a normal stress that is also maximum 
at the surface. In applying Eq. (1) 
to determine the equivalent normal 
stress, the x coordinate is taken as the 
principal axis of the shaft, then the 
shear stress can be denoted by V,,, the 
normal stress by S,, and S, can be taken 
as zero. 

Whether a given stress can or can- 
not cause failure depends also on the 
mode of load application. The two 
basic modes of load applications are: 
Static, and fatigue. A stress that pro- 
duces failure under fluctuating con- 
ditions of loading may not produce 
failure when the load is static. 

If failure results from one or a 
small number of load applications, 
the load can be taken as static. Such 


failures are characterized by permanent 
distortion or rupture of the member 
as a result of stresses in excess of the 
yield point of the material. This type 
of failure can be recognized by yield- 
ing over a considerable portion of the 
member in the region of failure. Under 
static loading, the yield point should 
be taken as the maximum significant 
stress permitted. 

In a limited number of designs, 
parts may perform satisfactorily in 
service even though slightly distorted. 
When this condition prevails, the ulti- 
mate strength rather than the yield 
point would be taken as the safe upper 
limit. 

Impact loading may be considered 
a special case of static loading when 
the speed of load go affects 
the magnitude of load. Impact loads 
may be dealt with by multiplying the 
significant stresses for an estimated 
static load by a load factor or coeffi 
cient to allow for impact. 

Fatigue loading is that which causes 
progressive failure of the member by 
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repeatedly imposing stresses generally 
below the yield point of the mate- 
rial. Fatigue failures occur without 
perceptible yielding or necking. They 
originate at a localized point and 
progress gradually through a portion 
ef the member. Ultimate failure oc- 
curs when the reduced cross-section 
can no longer withstand the load 

An example of fatigue loading is 
provided by a rotating railroad axle 
Loaded at its ends as a simply sup 
ported overhanging beam, the top sur- 
face of the axle is stressed in tension 
and the bottom in compression. During 
each rotation, points on the axle are 
subject to a tensile stress when at the 
top and to a compressive stress when 
at the bottom. Thus, during each revo 
lution the stress varies from a maxi 


mum tension to a maximum compres 
sion and back to a maximum tension 
This reversal of stress will eventually 
cause failure by fatiguing the steel it 
the stress range is great enough and 
applied a sufhcient number of times 

The range of stress and the number 
of times it is repeated during the life 
of a member are the factors that indi 
ate the tendency of a part to fatigue 
under a fluctuating load. Hence, in 
fatigue loading the significant stress is 
the stress amplitude. 

The most common mode of loading 
encountered in practice is the combina 
tion of static and fatigue loads. Such 
a condition of loading is met with in 
the design of automobile valve springs 
In assembly, the valve spring 1s pre 
loaded to hold the valve on the seat 


Geometric theoretical stress concentration factors for solid shafts with circular fillets and with circular grooves 


During operation as the valve is 
opened, the spring is further loaded 
by additional deflection. The loading 
ycle ranges from a low magnitude to a 
higher magnitude and then back to a 
low magnitude. The stress resulting 
from this combination of loads may be 
resolved into a steady component, 
which raises or lowers the general 
level, and an alternating com- 
ponent, which fatigues the metal 

In combined steady and fatigue load 
ing, the significant stresses are the 


steady stress and the stress amplitude, 


stress 


Figs. 1 and 2. The steady stress is re 
erred to as the mean stress of the 
ycle. The sum of the steady stress 


ind stress amplitude is referred to as 
the maximum stress. 
In manufactured parts, the methods 
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Fig. 3 (Continued)—Geometric theoretical stress concentration factors for shafts with 


of fabrication are of particular inter- 
est, since processes such as heat-treat- 
ment, cold straightening, and carburiz- 
ing induce residual or internal stresses 
Residual stresses are of no particular 
importance in static loading, but they 
may affect the life of a member sub- 
jected to a fluctuating load. They can 
affect fatigue life either beneficially or 
detrimentally, depending upon whether 
they are tensile or compressive and 
whether they are present at or below 
the surface. Surface compressive 
stresses are associated with increased 
life, while surface tensile stresses are 
associated with decreased life. 
Although the principle of addition 
of residual stresses to externally ap- 
plied stresses is simple, in design prac- 
tice it is seldom applied because sufh- 
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cient data are usually lacking. These 
two types of stress should be combined 
not only at the surface of the part, but 
also throughout its cross-section, which 
implies that the magnitude and the 
distribution of stresses are known. 

In externally applied stresses, the 
distribution is uniform for axial load- 
ing or it varies linearly for bending 
and torsion. The exact distribution of 
residual stresses is seldom known, thus 
the addition of these stresses to the 
external stress is frequently impossible. 
In addition, the effect of residual 
stresses on the strength of a part is 
much less than the effect of externally 
applied stresses. For steel members, 
residual stresses less than 25,000 psi 
can probably be neglected. 

For these reasons, in many design 


holes and for hollow shafts with grooves 


problems only the externally applied 
stresses and the assembly stresses are 
taken as significant stresses, and the 
effect of the manufacturing processes 
that produce residual stresses is in 
cluded in the increased or decreased 
fatigue strength. 


Stress Concentration 


The conventional equation, stress 
equals load divided by cross-sectional 
area, used for the compuiation of 
stresses arising from axial loading as 
sumes that the stress is uniformly dis- 
tributed over the cross-section of the 
part. This condition is approximately 
realized in members of constant shape 
or of gradually changing shape. But 
in the majority of designs, of necessity, 
abrupt changes in section exist. These 
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irregularities of shape are of practical 
importance. They cause large varia- 
tions in the stress distribution in the 
member, as a result certain points may 
be stressed far more than the average 
stress over the entire section. Thus, 
any abrupt changes in shape such as 
fillets, holes, grooves, keyways, splines, 
protusions and other notches are re- 
gions of stress concentration. 

Stress concentrations are not impor- 
tant in steel members when the load- 
ing is entirely of a static nature. Most 
steels have sufficient elasticity to 
allow localized yielding to occur, which 
in turn causes a readjustment of stress. 


In fatigue loading, however, this 
localized yielding does not occur, 
since stresses are generally less than 
the yield point of the material. Con- 
sequently, a crack forms at the point 
of stress concentration. As the loads 
are repeated, the crack propagates 
through the member. Since most fail- 
ures of machine members occur by this 
process, stress concentrations are im- 
portant factors in determining the sig- 
nificant stresses 


GEOMETRIC STRESS CONCENTRATION 
Factor. The geometric theoretical 
stress concentration factor K, is con- 
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Fig. 4—Construction of diagram for correcting the fatigue concentration factor for life. 
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n steels. 





ventionally expressed in terms of a 
ratio: 

, Maximum stress of the section 

Ky Average stress of the section 
By definition, K, is always larger than 
1 and it is a function only of the 
geometry of the member. 

There are many methods of deter- 
mining the magnitude of the stress 
concentration resulting from changes 
of geometry of the part. Of these, the 
most common are: The analytical 
method based on the elastic theory as 
used by C. E. Inglis, S. Timoshenko, 
and H. P. Neuber; and the experi- 
mental methods, such as photoelastic 
as used by M. M. Frocht; electrical 
analogy used by L. S. Jacobsen; and 
strain measurements used by R. E 
Peterson and A. M. Wahl 

The values of K, for various notches 
and discontinuities in shape have been 
systematized and grouped together by 
the authors. In Fig. 3 K, values are 
given for a few types of discontinuities 
in circular shafts for the three common 
types of loading. 

At points of stress concentration, a 
transverse stress is induced in the mem- 
ber because of the abrupt change in 
cross-section. This secondary stress 
tends to diminish the effect of the stress 
concentration as estimated on the basis 
of the primary stress only. The effect 
is especially pronounced in cylindrical 
members or flat surfaces with wide 
discontinuities as ¢ ompared to the 
thickness of the member. 


Where 
u Poisson’s ratio, O 3 for sree! 
C u— u/ Ky 


K’, = theoretical stress concentration 
factor corrected for the transverse 
stress 

the corrected theoretical concentration 
factor can be represented by 


K. = Ki(1-C + @)” (3) 
Ordinarily the differences between K’, 


and K, do not exceed 10 percent of 
the latter. 


FATIGUE STRESS CONCENTRATION 
Factor. Various investigators have 
found that the full effect of the geo 
metric stress concentration factor is 
realized only in a limited number of 
cases. That is, the decrease in the fa- 
tigue strength resulting from the pres- 
ence of a notch is frequently less than 
predicted by K,. This decrease in 
strength can be expressed in terms of 
the fatigue strength concentration fac- 
tor K, (or more correctly fatigue 
strength reduction factor), which is 
defined as 
endurance limit of 
specimens without a notch 
Ky = annie =. 4 
: endurance limit of 
specimens with a notch 
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In practice, the values of K;, are 
often of greater significance than the 
values of K,, since basically the de- 
~ is more interested in the strength 
of the part than in its stresses. 

Many designs are predicated on a 
“Limited life’; and for these a suitable 
correction should be made. Fig. 4 pro- 
vides means for converting the fatigue 
stress concentration factors K, for un- 
limited life into fatigue stress concen- 
tration factors K’, for limited life. 


Notcu Sewnsitiviry. To find a ra- 
tional basis for K, being less than K,, 
R. E. Peterson evolved the principle 
of “sensitivity index’, which he ex- 
pressed as the ratio 


a os (5) 

By definition g varies within the 
limits of 0 and 1. The tormer implies 
lack of sensitivity, while the latter de- 
notes the full effect. 

Notch sensitivity, thus, is a func- 
tion of two quantities, K, and K,. The 
first reflects the dependence of g on 
the characteristics of the material, 
while the second the dependence of g 
on the geometry of the part. Fatigue 
tests indicate that coarse grained steels 
such as normalized and annealed car- 
bon steels are usually characterized by 
relatively low values of g; while ¢ 
for fine grain, iatdenehed steels has 
a high value. 

Since grain size is allied to heat- 
treatment, the effect of notch sensitiv- 
ity can be effectively considered by 
classifying steels into two categories. 
The first would include quenched and 
drawn steels that usually have fine 
grains and high notch sensitivity, while 
the second refers to annealed steels 
that have coarse grains and a low sensi- 
tivity. Quenched and drawn is meant 
to include any steel that is given heat- 
treatment to increase its hardness above 
that of the as-received state. Anneal- 
ing is meant to include normalizing 
and all other processes that use a slow 
cool, with the exception of tempering. 
Approximately 200 BHN is the di- 
viding line between quenched and 
drawn steels, thus defined, and the an- 
nealed steels. 

The empirical relationship between 
notch sensitivity g and the theoretical 
stress concentration factor K, is shown 
in Fig. 5 for quenched and drawn 
steels and in Fig. 6 for annealed steels. 
The points on the plots are test data 
taken from authoritative literature per- 
taining to fatigue tests of V-notch, 
semi-circular groove, transverse hole 
and filleted specimens. 

The practical significance of these 
curves is that for any known value of 
K, the fatigue stress concentration fac- 
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Fig. 6—Empirical relationship between notch sensitivity and the theoretical stress 


concentration factor for annealed steels. 
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Fig. 7—Relationship between the fatigue and the theoretical stress concentration factors 


tor K, can be determined with the aid 
of Eq. (5) rearranged as follows: 


Kp=1+¢(Ki- 1 (6) 


For convenient reference Eq (5) is 
plotted in Fig. 7. For the majority of 
notches the theoretical stress concentra- 
tion factor K, is less than 5. For this 
value of K, the fatigue stress concen- 
tration factor K, is 2.5 for annealed 
steels, and 3 for quenched and drawn. 
These values of K, can therefore be 
accepted as the approximate upper 
limits. 

This condition can be illustrated by 
the following example. It has been 
reported that in threads the theoretical 
stress concentration factor K, reaches 
a value of 11. This statement does 
not mean that the presence of a thread 
results in an eleven-fold, or 91 per- 
cent, reduction in the strength of a 
threaded member. It will be noted 
from Fig. 7 that the maximum value of 
K is 2.5 for annealed steels and 3 
for quenched and drawn. Therefore, 
the reduction in strength resulting 


from the presence of threads will be 
60 percent for quenched and drawn. 


EFFECT ON SIGNIFICANT STRESSES. 
As has been stated before, stress con- 
centration affects detrimentally the fa- 
tigue strength of the member and not 
its static strength. In determining sig- 
nificant stresses, therefore, stress con- 
centration should be applied to the al- 
ternating component of stress and not 
to the static component. 

Since the significant stresses are the 
maximum stress and the mean stress 
of the cycle, the effect of stress concen- 
tration is to leave the mean stress un- 
changed and to increase the alternating 
component, thereby increasing the 
maximum stress. 


Epiror’s Note: The next article in 
this series will discuss equality of 
strength and stress in the design of 
machine parts, and will evaluate a de- 
sign factor for predicting a satisfactory 
balance between stress and strength in 
economical design. 
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Fig. 1—The unus al force-deflection relationship of the — Fig. 2—-Spring gradients for compression and extension springs com 
negative spring is demonstrated in the pictures above pared with those for two variations of the new tvoe of elastic member 
The spring gradient is such ‘iat the force exerted imilar elastic members can be made with constant, increasing, 


decreases one-third for the 2 in. extension shown here yr even varving force-deflection characteristics 


The Negative Spring—A Basic 


Designers who work with spring products have long wished for Just recently, however, there has 
he it ing i ssibilitv of he : be s with fz ice been invented a new type of prestressed 
the seeming impossibility of elastic members with Nat or nega coiled component (trade-named_ the 
tive spring gradients, having constant or decreasing spring force “Neg’ator’, and covered by patent 
. ; . . . ae applications by the Hunter Spring ¢ 

with increased deflection. A new spring device, the Neg’ator, ¢PPlications by the Hunter Spring Co 

: ) Lansdale, Pa.) which is characterized 
has this and several other unusual properties that should enable by five remarkable properties: 

} 





simple solutions to many mechanism problems. A. Flat or receding force-deflection 


W. J. COOK and P. C. CLARK! 


Hunter Spring Company 


THE DESIRE for elastic members wit! 
zero or negative gradients most com 
monly arises from the need for cor 

stant loading of mechanisms 1 
achieve constant loading with conven 
tional extension, compression, torsion 
or spiral springs, having normally posi 
tive gradients, designers have had three 
possible methods: (1) Replace springs 
with dead weights, (2) cause springs 
to act through intricate cam or lever 
systems, or (3) specify extra-long, 
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extra-limber springs with gradients 
only approximating flatness 

In Fig. 2, Curve A represents the 
force-deflection characteristic of a 
normal extension spring wound with 
initial tension. Curve B represents the 
spring maker's effort to approach the 
designer's need for a zero gradient 
Even in unusual cases, where force re- 
quirements are low or it is possible to 
provide for springs that are long with 
respect to the range of useful deflec- 
tion, it is rarely possible to obtain more 
than an approximation of flatness in 
the force-deflection characteristic 


characteristics. See Fig. 2, curves D 
and E 

B. Enormous expandability and 
range of action. Usable deflections as 
high as 30 to 5O times the original 
dimensions of the unloaded spring 
This contrasts with the usual extension 
spring which expands only } to 2 
times its original length. 

C. The ability to act without losses 
Or imaccuracies around corners and 
through small openings, and with the 
same freedom as non-elastic bands or 
ables. 

D. High initial force, even up to 
maximum rating, at initial deflection 

E. The ability to store and deliver 
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Fig. 3—Five ways of using the new spring device. The 
first three methods shown are for linear deflections; the 
others are for use with angular deflections, where the 
opposing forces are torques on shafts, pins, or drums 
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New Elastic Member 


approximately twice as much energy as 
an ordinary spiral or power spring 
occupying the same space 


How the Neg’ator Works 


The Neg’ator is distinguished from 
previously known springs in that the 
elastic characteristic of each increment 
of length is used sequentially from one 
end to the other, rather than all at 
once 

Briefly, the mechanism is a tight 
coil of flat material which is progres 
sively unwound throughout the range 
of action. The material is prestressed 
in manufacture so that it possesses a 
strong natural curvature, and force 
must be exerted to straighten it. In 
use, either (1) the free outer end of 
coil may be pulled, as at a, b and ¢, in 
Fig. 3, the yet-unwound coil being 
free to rotate about its natural axis; 
or (2) the opposite ends of the spring 
may both be coiled about shafts, spools, 
spindles, pins or drums, as at d and « 
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in Fig. 3. In these latter applications 
the opposing forces are torques 

Throughout its entire length the 
device is so highly prestressed that 
when it forms a natural coil the turns 
lie tightly upon each other and the re 
sultant coil is solid. The coiling torque, 
which opposes the uncoiling pull, is 
developed only by that section of the 
spring that is being straightened as it 
is drawn off the tight coil. This work 
ing region of a Neg’ator at any instant 
is indicated in Fig. 3 by the zone 
marked ‘'x’’ 

It is easy to understand how this 
spring can have a flat, a receding or a 
rising force-deflection characteristic if 
one imagines the coil cut into many 
incremental lengths. At the top of 
Fig. 4 are shown, diagrammatically, 
three different types of Neg’ators that 
have been cut into incremental lengths 
Each increment is assuming its relaxed 
shape with zero stored energy, and 
each takes its natural radius of curva 


Defiection ——> 


Fig. 4—Force-deflection characteristic of any Neg’ator is determined by 
the amount of prestressing in each incremental length. Springs F, G, 
and H show the natural radii theoretically assumed by increments of 
springs stressed to give different types of gradients. 


ture. The spring shown at F has been 
prestressed evenly along its full length 
so that each incremental section has the 
same natural radius of curvature. 
Accordingly, the force-deflection char- 
acteristic is horizontal, as illustrated 
The spring shown at G has been so 
prestressed that the right-hand end, 
forming the outer coil and comprising 
he first incremental lengths to be 
straightened, possesses a natural radius 
of curvature larger than that of the 
left-hand end, which is the last to be 
inwound. Accordingly, a rising force- 
leflection characteristic is obtained. 
Finally, the spring shown at H is such 
that the first material to be straight- 
ened, the right-hand end, possesses a 
smaller natural radius of curvature 
than the last material to be straight- 
ened. Therefore, a falling force-de- 
flection characteristic—a negative gra- 
dient—is obtained. 

Thus it can be seen that the different 
elastic characteristics of these three 
prings lies in the work required to 
straighten the incremental lengths in 
sequence as they pass through the zone 
“x”, Fig. 3, during uncoiling. 

The distinctions between the neg- 
ative spring, the normal power, and 
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the normal spiral spring, all shown in 
Fig. 5, are important. 

In its normal, unrestrained position, 
the stock of the Neg’ator forms a solid 
coil; the stock of the power spring 
lies out flat or nearly so; and the stock 
of spiral spring lies in the illustrated 
coiled position with ample free space 
between successive layers. If the outer 
end of either a spiral or power spring 
is held and a torque applied on the 
shaft holding the inner end, the spring 
will wind on the shaft. On the other 
hand, the negative spring is already 
tightly wound on its shaft because its 
natural radius of curvature at any point 
is less than that of the shaft. If the 
outer end is held, it can be wound no 
further. 

Perhaps the most significant distinc- 
tion is that in a power or spiral spring 
the entire length of the stock that is 
not physically restrained by contact with 
other turns acts like a long bent beam 
to produce torque. In the Neg’ator, 
only that stock in the partially straight- 
ened zone produces torque. 

Obviously, the coil radius from 
which any incremental length of the 
negative spring is uncoiled affects the 
force it exerts. The limiting case, 
which is the greatest force, occurs 
when a section 1S unwound trom its 
natural radius of curvature. If the 
spool or drum on which the spring is 
wound is of larger radius than the 
natural radius, a fraction of the 
straightening work already has been 
done by mechanical restraint; thus, less 
force is required to finish the job 






Spiral. Spring 
i 


The larger the spool, the less force 
the spring exerts, other factors being 
equal. Should, for example, the spool 
be elliptical, as in Fig. 3c, the radius 
at the point of uncoiling would change 
cyclically. Then such sinusoidal force- 
deflection characteristics as shown in 
], Fig. 4, become possible. 

As a further peculiarity, consider the 
arrangements in Fig. 3 at d@ and e, 
where a Neg’ator is coiled on two 
spools. Since it takes more work to 
uncoil the negative spring from a 
smaller spool than from a larger spool, 
the normal tendency on two free turn- 
ing spools d in Fig. 3, would be for the 
unrestrained spring to run from the 
larger spool at the right onto the 
smaller spool at the left. When the 
spools are of the same diameter, e in 
Fig. 3, coiling torques are balanced, and 
the system is one of simple power and 
motion transmission, not unlike a 
pulley-belt arrangement with only one 
leg. 

Consider the effect of a gradual 
change of the radius of a coil with the 
normal winding or unwinding of suc- 
cessive coil turns. If a uniformly pre- 
stressed spring, of the type diagrammed 
at F in Fig. 4, were made of relatively 
heavy stock and uncoiled from a spool 
of relatively small radius, the result 
would be a gently rising force-ceflec- 
tion characteristic as shown at K. 
Successive increments of length would 
be straightened from — successively 
smaller radii. 

The photographs reproduc ed in the 
headpiece and in Figs. 6, 7 and 8, 


l 
—_—_ 


SectenAA 





Power spring 


Fig. 5—The distinction between spiral and power springs, and the negative spring is 
shown above. With the latter, no mechanical restraint is used, yet the coils lie tightly 
on one another, and on the shaft. This may not be apparent from the drawing. 
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suggest the degree to which this spring 
device possesses great expandability 
and range of action, and show how it 
can act around corners and through 
small openings. 


Basic Design Formula 


The basic relationship between the 
external force applied to a Neg’ator 
and its internal reaction, is developed 
by equating the external work done by 
extension through an_ incremental 
length to the energy stored in the 
system by straightening an equivalent 
incremental length (of natural radius 
of curvature, R,,) from a coiled radius, 
R,. The following formula is a close 
approximation: 


a (; 4) 
a et z- x) | 


Where 
P = Force applied, lb 
E = Modulus cf elasticity 
I = Moment of inertia of section of stock 
ha 
2 12’ in. 


— 5 = width of stock, in. 
t = thickness of stock, in. 
R, = Natural radius of curvature, in 
R, = Radius of mounting (spool, shaft, 
drum), in. 


If the spring is already flat, R, 
equals 00, the terrn in brackets reduces 
to zero. If the spring is unwound 
from its own natural radius, R, equals 
R,, the term within the brackets re- 
duces to 1/R,,?. 

The calculated force, P, based on 
the formula above, is a few percent 
greater than the actual extending force 
measured by test. The difference is 
caused by the energy consumed when 
a section of the spring, approaching 
flatness, snaps into the lateral arch, or 
camber, characterizing the fully 
straightened lengths. This arching is 
noticeable in the pictures and draw- 
ings. For critical designs, allowance 
may have to be made for this error in 
the simplified formula. 


Indicated Uses 


The use of this spring device is 
seemingly limited only by the imagi 
nation. 

Already basic fields of application 
have appeared. They are: (1) as a 
spring (extension or compression) ; 
(2) as a self-adjusting clamp, clip, or 
wrapping; (3) as a vernier force 
compensator; (4) as a transducer for 
converting energy from one system to 
another; (5) as an automatic coiling 
device; (6) as a friction band; (7) as 
a telescopic tube form; and (8) as a 
means of power or motion trans- 
mission 

The flat or receding force character- 


Propuct ENGINEERING — JuLy, 1949 











A 


Fig. 6—(A) The ability of the new device to act around corners, 
without losses or inaccuracies, is unique in spring design. Here 
is a negative spring acting at approximately 135 deg from its 


Fig. 
The availability of constant spring loads with increasing deflection enables the replace- 
ment of dead weights, dash pots, cams and lever systems now used to maintain 
constant forces. The possibility of varying the force throughout the range of deflec- 


tions opens up a whole new world of applications. 


—Studying a constant-force Neg’ator installed at the right side of the toaster. 


Furthermore, there should be 


many uses in the fields of control, instrumentation, and automatic coiling. 


istic and the great extendability sug- 
gest uses as a spring where constant 
loads are required. This is wherever 
levers, pulleys and dead weights are 
currently used or for replacement of, or 
in conjunction with, torsian, spiral, 
normal extension, compression, or 
power springs. 

An example of a desirable applica- 
tion for a truly negative gradient would 
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be in opening and closing devices 
Here it is desirable to start the opening 
with minimum force but to assure 
greater restraint in the open position 
A flat force-deflection characteristic 
would make a highly desirable means 
of replacing counter weights and sash 
weights. Many interesting spring ap- 
plications should result frem the small 
cubical space required by a negative 





original line of extension. (B) If a negative spring is wound on 
two spools of different radii, as shown above, it will run to the 
smaller spool unless restrained by an external force. 





Fig. 8—Five basic uses for the new spring 
mechanism, (A) self-winding tapes; (B) 
a clip, formed to a full 357 deg from 
stainless steel; (C) a wrapping; (D) 
clamp holding two 4-lb steel disks; (E) 


telescopic tube form. 


spring in its coiled state, and its ability 
to act around pulleys 

As a clamp the mechanism prom- 
ises many immediate applications in 
replacement of screw-clamp devices 
The simplest means is to permit the 
two ends to coil freely so that the 
pressure between the opposed coils 
hold the clamped object, Fig. 8. The 
pressure between the two coils will be 
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constant, regardless of thickness of the 
object held, if the spring gradient is 
zero. Possible applications range from 
industrial vises and clamps for holding 
work-pieces in position during braz- 
ing, gluing or other processing, to such 
everyday objects as the grips on book- 
ends, jewelry, broom holders and 
display fixtures. 

This spring mechanism also can pro- 
vide clipping pressures and full- 
circumference binding not heretofore 
available without costly heat treatments 
and dimensional difficulties. Further- 
more, it is now practicable to make 
these clips of many materials, such as 
stainless steel and phosphor-bronze. A 
negative spring clip is usually one coil 
of 360 deg, and it requires no heat 
treatment (see foreground of Fig. 8) 

The flexibility and tape-like char 
acter of this spring make it ideal as a 
wrapping for such uses as holding in 
sulation on pipes, sheathing or rein- 
forcing cable and hose, and binding 
bundles of prismatic or columnar parts 
Medical men are considering splinting 
with helical Neg’ators. It is even con- 
ceivable that narrow thin-gage springs, 
spooled as metal tapes with uniform 
natural curvature, could be merchan- 
dised for office and home wrapping 
use. 

As a transducer for converting 
mechanical energy to electric modula- 
tion or to magnetic modulation, the 
negative spring has possibilities be- 
cause of the “‘solid” nature of the free 
coil. Electrical engineers are consid- 
ering the device as a variable resistor, 


the modulation of which is evenly 
continuous, and not by incremental 
steps. The coil form also makes it use- 
ful for changing the amount of lami- 
nated core iron in a magnetic field 
Designers of instruments, control ap- 
paratus and electrical circuits may find 
possible applications using — these 
springs made from insulated and 
plated stock. As a potentiometer slid- 
wire, in arrangements similar to Fig. 
3d and 3e, application has been started. 

For vernier adjustment of a force 
member, the gage of the stock of which 
a Neg’ator is made can be utilized. As 
was discussed for Curve K, the force 
exerted by this device is minutely ad 
justable by gradually increasing the 
radius of curvature of the coil by the 
mere act of laying turn upon turn. 
Applications for delicate manual or 
automatic force compensation are in 
dicated 

Simplification of mechanisms for 
the reeling of cables and bands are 
possible by using the spring as a self 
winding tape, which automatically coils 
itself tightly. Designs of sound re 
cording and electronic calculating 
equipment may be affected. New auto 
matic take-up mechanisms suggest 
themselves. 

As a friction element, the negative 
spring should simplify braking ar 
rangements. A simple negative spring 
clip is an automatic friction band that 
exerts uniform pressure around cir- 
cular drums. It is no longer necessary 
in designing braking devices to think 
only of rigid shoes or flexible bands 


which are externally pressed on drums 
or shafts by springs-and-lever systems. 
The braking pressure can now be in 
herent in the brake band member. 

A speculation about friction applica 
tions is the possibility of being able to 
turn the shaft inside the spring coil in 
one direction but not in the other, the 
free end of the coil being fixed. It 
can thus be used, in effect, as a ratchet. 

Because the negative spring offers 
active pressure of coil on coil, tele- 
scopic tube forms may be developed 
for new functions. It should be prac 
tical to control such attributes as light 
tightness, leak-proofness and _ lateral 
rigidity in this device. 

Finally, to transmit power or mo- 
tion, designers can consider the spring 
as: (1) a means of translating linear 
into circular motion or vice versa, and 
(2) as a pulley-belt with a single leg 
and automatic take-up features. Ap- 
plications to circuit tuning (see Fig. 
3e) augur the elimination of take-up 
springs and flexible bands wath their 
replacement problems. The center 
drum could be for gross adjustment, 
and either of the smaller shafts for 
vernier adjustment. 

There is much to be done in devising 
end-grips, shafting arrangements, 
housings, supports, limit stops and 
other such elements concomitant to 
practical engineering use. But it seems 
clear, even at this early stage, that a 
new basic type of mechanical device 
has appeared; and by ingenious appli 

ation many significant design improve- 
ments should be possible. 





Bi-Plastic Hygrometer Is Both Inexpensive and Accurate 


A NEW ECONOMICAL bi-plastic humid- 
ity-sensitive element, called the Hu- 
midial, is so simple that it can be 
manufactured to a uniformity that per- 
mits its use with an accurate hygro- 
meter scale. This characteristic is not 
true of existing hygrometers that are 
based on gold beater’s skin and human 
hair, the composition and dimensions 
of which vary over wide ranges 

The better direct-reading hygro- 
meters incorporating human hairs and 
various types of gut are sensitive but 
require expensive internal mechanisms 
that place them out of the popular 
price range. Cheaper hygrometers are 
usually made of paper-metal coils, but 
these elements lack the sensitivity, ac- 
curacy and temperature correction 
found in the more expensive hygro- 
meters. Agreement with readings from 
a sling psychrometer is very close. 
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The element consists of two thin 
plastic sheets bonded together. One 
plastic is polystyrene that is dimen- 
sionally stable with changes in rela 
tive humidity; the other is a specially 
formulated and cured cellulose plastic 
that varies dimensionally in accord- 
ance with moisture absorption. As a 
result, the laminated pointer formed 
will attain a different curvature for 
each relative humidity. As both plas- 
tics are stable at very low humidities 
and expand almost uniformly with 
temperature changes, little correction 
of readings is required. 

Recalibration is necessary at infre- 
quent intervals to compensate for 
slight drift that amounts to about 5 
percent per year under average condi- 
tions. Adjustment is easily made by 
rotating the rubber mount for the ele- 
ment with a pair of tweezers. 


A single pointer exerts very little 
torque, but the amount of twist can 
be increased by mounting units in 
parallel without loss of sensitivity or 
accuracy. No attempt has been made 
to use the pointers in recording or 
controlling mechanisms, but an eco- 
nomical electrical follow-up device 
adapted to ‘‘sense” the pointer move- 
ments could prove useful. 

The meter has promise in packaging 
applications where other hygrometers 
are either too expensive or become in- 
operative at low humidities. Compe- 
tition will be with silica gel indicators 
that depend on a change of color and 
are usually one-shot devices. 

Retail price of each instrument is 
$1.50. The manufacturer is the Hu- 
midial Company, 1536 Connecticut 
Ave., N. W.. Washington 6, District 
of Columbia 
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New Jereey Zinc Co 
SYNTHETIC ORGANIC FINISH simulates brushed brass plate on zinc die cast turntable of the new RCA 45 rpm record player. 


How to Specify Organic Finishes 


An intelligent selection of properly designed organic coatings 
should be based on the special requirements of the material and 
product to be protected. Synthetic resin finishes find widest use 
on heavy duty electrical, mechanical, and chemical equipment. 


ALLEN L. ALEXANDER 


Naval Research Laboratory 


INADEQUATE SPECIFICATIONS permit 
early failure in performance of or 
ganic coatings. For example, steel mem 
bers in contact with moisture have been 
““protected’” by merely specifying the 
application of a film of red lead 
primer, without designating the ve- 
hicle that carries the pigment. Linseed 
oil pigmented with red lead will per- 
form adequately under normal atmos- 
pheric conditions but films prepared 
from it disintegrate rapidly when in 
contact with moisture. Thus, there is 
a need for careful control of the ve- 
hicle under a variety of conditions 


Types of Organic Coatings 

A classification of finishes, based on 
both vehicle and pigment types, is of 
value in selecting the proper finish: 
VARNISHES. Varnish is usually con- 
sidered to be a combination of oil and 
fortifying resin, either natural or syn- 
thetic. The resin may be in chemical 
combination with the oil. The com- 
bination is thinned with suitable sol- 
vents; the amount and type of thinning 
regulates such properties as initial dry- 
Propuct ENGINEERING 
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ing time; viscosity for spray, brush or 
dip application; and film thickness. 
Varnish is used as a clear (unpig- 
mented) composition and dries in air 
by oxidation of the oil; this requires 
longer drying periods than coatings 
that dry simply by solvent evaporation. 
The proportions of oil and resin can 
vary considerably; the number of gal- 
lons of oil per 100 Ib of resin is 
defined as the “length” of the varnish 


PAINTs. A paint is a dispersion of 
pigments in a drying oil, such as lin- 
seed oil, and thinned to proper con 
sistency for application. Increased use 
of fortifying resins in oil-base paints 
has practically removed any clear dis- 
tinction from “‘air-drying’’ enamels 


ENAMELS. An enamel has been con- 
sidered a pigmented varnish. Since 
the use of resins in paints has become 
so general, the term enamel has come 
to apply more appropriately to a group 
of fast-drying or baking resin-base 
finishes. 


LAcQuERS. This term was originally 
applied to a solution of natural resins 
dissolved in appropriate solvents that 
dry rapidly by evaporation of the 
solvent. The definition includes both 


pigmented and non-pigmented com- 
positions. More recently, the term 
describes any air drying and some bak- 
ing type compositions, based on nitro 
cellulose or other cellulosic resins 


SHELLAC. Shellac is considered a 
“special” lacquer. Normally available 
shellac, either orange or white, con 
sists of a solution of lac, a natural gum, 
in alcohol. It is commonly supplied in 
a ratio of 4 or 5 lb per gallon of 
alcoholic solution, and dries rapidly 
to a hard, non-tacky durable film. 


BiruMiINous Coatincs. Asphalts or 
pitches accumulate as residues from 
the distillation of crude petroleum in 
semi-solid or solid form. They are 
used by melting and applying hot, or 
by dispersion in a solvent and brush 
applications. They have high resistance 
to water and chemicals. 


RUBBER AND RUBBER-LIKE COATINGS 
These materials might be considered 
conservatively as special “enamels” 
They consist of solutions of natural 
rubber, chlorinated rubber, and some 
of the synthetics, such as the butadiene 
derivatives and polysulfide rubbers. 
They find use on equipment that con 
tact acids, alkalies and other highly 
corrosive chemicals 


Pigments 
When organic coatings are intended 


purely for decorative purposes, pig 
ments may be selected largely on the 
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ABRASIVE RESISTANCE of airplane propeller finishes is tested in this laboratory 
apparatus. A mixture of sifted sand and water is blown onto the specimens, with the 
aid of compressed air. Effect on the coating is shown in the close-up view of the rotor, 
containing the test panels. Specifications consist of a number of cycles before failure 


basis of color, although consideration 
must be given to such properties as 
light-fastness, chalking js a and 
solubility. In industrial finishing, 
however, the chief problems are pro- 
tection of metallic parts from corrosive 
deterioration, or the 
materials as wood 
tion of moisture. 


rotection of such 
rom the penetra- 
In addition to choos- 
ing the most appropriate vehicle, 
selection of the optimum corrosion 
inhibiting pigment is essential. Among 
the most commonly used pigments arc 
the following, based largely on de 
rivatives of lead and zinc 





Lead Zin 
Red Lead Zine Chromate 
Basic Lead Sulphate Zine Tetrox) 
Chromate 


Whire Basic Lead Car- 
bonare 
Lead Chromate 


Zine Oxide 


Zine Dust 
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Iron oxide might be added to this 
list. However, other less widely used 
pigments such as barium, strontium 
and calcium chromates are valuable in 
retarding corrosion of magnesium and 
aluminum and their alloys 

In addition to these anticorrosive 
pigments, a number of pigments are 
available for other specialized require- 
ments. Activated zinc sulfide is used 
in luminescent coatings for decorative 
and functional purposes. Chromium 
oxide pigments are used in infra-red 
reflecting paints, in dark colors, to 
reflect a maximum of incident sun 
light energy in the longer wavelengths 
A typical application is on fuel storage 
to maintain low 





temperatures, 
Resin Types 


The ever increasing number of syn- 
thetic resins and oils provides flex- 
ibility in designing coatings to protect 
specific products and materials. For 





finishing industrial products, enamels, 
lacquers and varnishes containing syn- 
thetic resins find widest application. 


ALKyYD REsINs. This group of resins, 
and the phenolics, are the most ver- 
satile group of materials from which 
specialized finishes are produced. 
Chemically, these resins are classed 
as polyesters and are usually formed 
by the interaction of phthalic an- 
hydride and glycerine, with a limited 
number of drying oils. These resins 
can be modified to produce films vary- 
ing from a hard brittle type to a soft 
elastic material. They are character- 
ized partly by their excellent durability, 
and find wide application in finishes 
for automobiles, trucks, farm equip- 
ment and objects requiring roller coat- 
ing and decorative wrinkle or crackle 
finishes. They should be avoided, how- 
ever, where prolonged exposure to 
moisture or to alkaline environment is 
anticipated; under these conditions, 
rapid deterioration of the film results. 


PHENOLIC RESINS. This class of resins 
can be modified as finishing ingre- 
dients into two types: (a) Thermo- 
plastic resins that remain permanently 
fusible to heat; and (b) thermosetting 
resins Which when heated form per 
manently hard and insoluble resins 
Phenolics are often wed as fortifying 
agents for drying oils in the prepara- 
tion of paints. They are characterized 
by especially high resistance to mois 
ture, chemical resistance, heat resist- 
ance and good durability. Certain 
types, known as ‘“‘dispersion” resins, 
are used in extremely fast-drying films. 
They are applied in can and drum 
linings, electrical insulation and spar 
varnishes, when color stability and 
high flexibility are important. Baked 
films, made of the thermosetting types, 
are especially chemical-resistant. 


Urea Resins. Urea resins are thermo 
setting and when baked, form a hard 
insoluble filma that is applied on such 
products as refrigerators and washing 
machines. To attain flexibility, these 
resins are modified with an alkyd 
resin, which also cures during baking. 
Finishes prepared from these resins 
are noted principally for their hard- 
ness, clarity, and color retention during 
baking and aging. (See ‘Evaluating 
the Ideal Instrument Finish’, p. 134, 
May 1948, PRopucT ENGINEERING.) 


MELAMINE ReEsINs. The melamines 
are similar to the ureas in many of 
their properties, and have the same 
kinds of applications. They are used 
to improve drying speed, water resist- 
ance and flexibility. 

Acrylic Resins. These resins are 


available in a wide variety of proper 
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ties, including good flexibility, ex- 
treme clarity and excellent resistance 
to light. They can be used both clear 
and pigmented, and are resistant to 
water, acids, alkalies and mineral or 
vegetable oils. In this respect they 
are superior to some phenolics. 


CELLULOSE Derivatives. Derivatives 
of cellulose are the basis of most fast- 
drying finishes that dry by solvent 
evaporation. The most commonly 
used cellulosics are cellulose nitrate, 
cellulose acetate and cellulose ethers 
(ethyl cellulose), in approximate 
order of importance. Cellulose ni- 
trate is the primary constituent of the 
“pyroxylin” lacquers, which are usually 
modified by adding varying amounts 
of other resins, particularly the alkyds. 
However, it is highly inflammable and 
discolors ye mowed on aging. Both 
of these disadvantages are overcome 
by using cellulose acetate, which is 
however, difficultly soluble. Cellulose 
acetate is not used in lacquers to the 
same extent as cellulose nitrate; its 
uses are often limited to applications 
where non-flammability is essential. 

Ethyl cellulose is finding increasing 
use as a constituent of clear lacquers, 
usually in combination with other 
resins. Lacquers derived from cellulose 
compounds are quite susceptible to 
we agen by moisture, and are quite 
yrittle, requiring that they be con- 
siderably modified with more flexible 
resins. In combination with other res- 
ins, cellulose derivatives shorten dry- 
ing time, improve hardness and make 
possible rapid finishing. 
MISCELLANEOUS RESINS. The sili- 
cones, although not as commonly used 
as those already described, are char- 
acterized by extreme hardness and re- 
sistance to high temperatures. They 
are recommended for electrical insula- 
tion and for finishes required to with- 
stand prolonged elevated temperatures 
and certain types of chemicals. 

The vinyl resins, including poly- 
vinyl chloride, polyvinyl acetate, poly- 
vinyl butyral, and resins formed from 
their copolymerization, provide a se- 
ries of materials that are tough, chem- 
ically inert, moisture and oil resistant. 
Their applications include linings and 
coatings for cans, food packaging and 
laboratory equipment, storage tanks, 
concrete vats and piping, and certain 
types of pickling and plating tanks 
Some of the vinyl combinations have 
poor adhesion to certain types of 
metal; this can be improved, however, 
by the addition of modifying resins 
such as the alkyds 


Production Requirements 
In finishing industrial products, 


there are usually production require- 
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ments that must be unposed on the 
service characteristics of a coating. In 
production line finishing, drying time 
must be controlled between narrow 
limits to insure proper cure of the 
coating before handling, packaging 
and storage. Similarly, some produc- 
tion schedules require widely differ- 
ent methods of application, such as 
dipping, automatic spraying, roller 
coating and brushing. Significant ad- 
justments in formulation are necessary 
for each method of application. When 
extremely short drying periods are re- 
quired, forced drying or baking is 
used ; or a coating that dries by solvent 
evaporation is selected—finer adjust- 
ments in drying time can be made 
through choice of solvents of varying 
evaporation rate. 

Drying time of formulations con- 
taining a single resin can be varied 
appreciably. For example, a typical 
medium-length drying oil with modi- 


fied alkyd, such as an average air-dry 
automotive enamel, is applied by auto- 
matic spray and dries rather rapidly 
under favorable temperature and hu- 
midity conditions. However, heating 
the newly finished parts with infra-red 
lamps can cut drying time to a fraction 
of the air-drying time. Another way 
to shorten drying time is to reduce 
the ratio of oil to resin—but only to 
a point that other properties, such as 
adhesion and brittleness, are not com- 
promised for the particular application. 
Since film drying is accomplished by 
polymerization of the oil, the smaller 
the relative amount of oil present the 
more quickly a dry film is obtained. 
Such alterations affect the properties 
of the dry film, and can be tolerated 
only within the limits permitted by 
these properties. A medium-oil alkyd 
finish exhibits good durability, gloss 
retention, flexibility and adhesion 
Heat resistance, oil and grease resist 





ANTIFOULING PAINT prevented growth of barnacles on one side of this wing pon- 
toon, which was exposed for 34 months in Biscayne Bay, Florida. The clean side had 
been painted with a thin film of paint, composed of a blend of chlorinated rubber and 
an acrylic resin, in which a toxic pigment was incorporated. The fouled side had 


been coated with an orthodox alkyd enamel. 


“ 


Rhee Sa Sh. gts BS 


e 


> 
ow nue 








* 


INFRA-RED reflecting pigments are useful for reducing heat absorption in such 
products as storage tanks, and for identification in darkness or camouflage. In the 
series of steel panels at the top, center panel is painted white for control: this photo- 
graph was taken with ordinary film. Below, picture was taken on infra-red film 
and the two panels to the left of the control show up lighter, since they have been 
coated with a special paint containing a chromium oxide pigment. 
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ance, and working properties are ex- 
ellent. By decreasing oil length, hard- 
ness is improved, drying period is 
shortened, flexibility and adhesion are 
diminished and oil and grease resist 
ance is increased. By increasing the 
ratio of drying oil, the film is ren 
dered softer, more adherent and flex- 
ible, less resistant to oil and grease, 
and drying time is lengthened 
Certain changes in composition of 
an enamel for application purposes can 
be made without appreciable alteration 
in the properties of the dried film. 


Such adjustments usually consist in 


substituting one solvent for another 
of different evaporation rate or solvent 
power—resulting in a possible change 
in total solids. Lower boiling solvents 
are employed for spray application 
than for brushing, since a relatively 
smooth sprayed film will flow out to 
a uniform surface a little more rapidly 
The solids content is reduced in formu 
lations for spray application, since a 
great deal more solvent is lost during 
the spray operation than in brushing 
For dipping, solids and_ solvents 
must be adjusted to permit free flow 
of the coating. to provide a uniform 





Table I—Characteristics and Suggested Applications of Various Vehicles 


Resin Type 


Durability 

Heat resistance 
Chemical resistance 
Moisture resistance 
Fast drying 
Versatility 


Phenol-Formaldehyde 
(pure and modified) 


Durability 
(sloss retention 
Heat resistance 


Alkyd 


glycerol phthalate’ Good adhesion and flexibility 
Oil and grease resistance 


and modified types 
Versatility 


Heat resistant 
Chemical resistance 
Moisture resistance 


Coumarone- 
Indene 


Hardness 


| Clarity 


Urea and Melamine 
Formaldehyde ? 
Thermal stability 


Heat resistance 
Hardness 
Clarity on baking 


Silicones 


Relatively low cost 
Color retention 
Fast drying 


Characteristic 
Properties 


Oil and grease resistance 


Suggested Applications 


Electrical insulation 

Furniture finishes 

Food containers 

Marine finishes 

Beverage containers 

lank car linings 

Food driers 

Chemical processing equipment 


Refrigerator enamels 

Baking enamels 

\utomotive and truck finishes 
Roller coating enamels 
Emulsified water paints 
Traffic signals 


Used in combination with other 
resins as low cost extenders, 
and to impart inertness to film 


Refrigerator enamels 
Hospital equipment 
Kitchen appliances 


Insulating varnishes 
Heat-resistant enamels 


Furniture sealers and lacquers 
Decorating enamels 
Interior varnishes and lacquers 








Maleic I ight color | 
Medium durability 
Flexibility | Linings for storage tanks 
Inertness | Chemical containers 
Vinyls Toughness |_aboratory equipment 
Onl resistance 
Clarity 
Flexibility inertness toughness Concrete enamels aircraft 
Rubbers Water resistance | Propellers chemical containers 
Synthetic, Chemical resistance \ir conditioning equipment 
Natural, Abrasion resistance 
Condensation | 
products ; . ; 
Chemical resistance Chemical resistant paints 
Chlorinated Compatibility with drying oils Masonry paints 
Rubber Marine paints 
| High softening point | Decorative coatings 
Nitrocellulose Hard fast drying Furniture 
Relatively low cost | (In combination with alkyds is 
| ised in variety of finishes 
| 
Water resistance Pipe coatings 
Asphaltums Low cost Roofing 
Chemical resistance Chemical containers 
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film, and to prevent the formation of 
‘fatty edges’ where excess enamel 
drains off. For application by silk 
screen or roller coating, formulations 
have higher solids content and require 
higher boiling solvents, to permit easy 
working of the enamel and to prevent 
smearing or flowing 

Many synthetic resins are quite com- 
patible and can be blended to obtain 
a large number of compositions, with 
nearly as many property variables. 
Such blends can be used to adjust ap 
plication conditions. For example, a 
cellulose derivative can be blended 
with an alkyd enamel to shorten dry- 
ing time. The improved drying will 
be accompanied by increased hardness 
in the dried film. However. 
combination might exhibit reduced re- 
sistance to moisture penetration and 
could not be considered acceptable 
where moisture resistance is of para 
mount importance. In making adjust 
ments to conform to application re 


such a 


quirements, the final effect on film 
juality must be kept in mind 
Film Properties 
In industrial prod finish in 


gredients are combined to strengthen 
with 
compromise of the less important fac 
A coating for an airplane pro 
peller must possess excellent resistance 
to abrasion and should be highly re- 
silient, to withstand severe attack by 
sand particles, rain drops, ice and 
snow. Such a coating can be obtained 
by using: elastic polymers such as the 
polysulfide rubbers, but at a sacrifice 
of hardness 


the most critical properties some 


tors 


Nitrocellulose or alkyd resin finishes 
find little application for protecting 
surfaces or objects likely to come in 
frequent contact with alcohol or ex 
moisture. A_ relatively short 
oil—highly polymerized phenolic var 
nish with some compromise of flex 
ibility would be preterable. Finishes 
based on vinyl chloride-acetate provide 
excellent moisture protection and dem 
onstrate good flexibility, although ad 
hesion is somewhat inferior to the 
phenolic varnish. Similarly, vinyl 
coatings and to a lesser degree, heat 
convertible phenolics, can be employed 
where chemical resistance is the prime 
Vinyl coatings can be applied 
to metals prior to fabrication; during 
the subsequent operations the film 
undergoes no appreciable deterioration 
Table I gives a more complete listing 
of physical properties, with suggested 
applications. 

In providing the most durable coat 
ings for expensive products such as 
aircraft, automobiles, trucks and air 
conditioning equipment, actual cost of 


cessive 


factor 
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the finishing material is an extremely 
small percentage of the total cost. 
Usually, specifying the more durable 
finishes prolongs the service life of 
the completed product to an extent 
that outweighs many times the extra 
cost of the material. 

Finishes finding largest volume ap- 
plication are among the lower cost 
materials and include mainly alkyd 
resins, nitrocellulose derivatives, maleic 
resins, and the “‘oleoresinous” mate- 
rials, which consist of a combination 
of drying oils with either natural or 
synthetic resins. Where conditions per- 
mit some sacrifice in quality, the cost 
of these finishes can be reduced fur- 
ther by the inclusion of cheaper mate- 
rials such as coumarone resins, tall oil 
and rosin. For increased durability 
required in special applications, the 
more expensive vinyls, ureas, butyrals 
and pure phenolics are available 

Consideration also should be given 
to the cost of application. In auto- 
mobile finishing, for example, the cost 
of nitrocellulose lacquer is cheaper 
than a high grade alkyd enamel, but 
the cost of additional labor required 
for rubbing down the lacquer to ob- 
tain a smooth finish, free of “orange 
peel”, may exceed several times the 
difference in cost of material 


Applications 
Formulas (I-VI) presented in 
Table II illustrate several common 


types of finishes. These formulations 
also demonstrate the versatility of the 
resin types, making them readily adapt- 
able to varying conditions. It should 
be emphasized that these are only a 
few of the large number of formula- 
tions available. 

Formula I lists the composition of 
a steel primer that protects steel against 
corrosion in damp industrial atmos- 
pheres. In practice, this primer is fol- 
lowed by one or two coats of appro- 
priate enamel. This primer can be 
varied in numerous respects. For 
example, the phenolic varnish can be 
prepared from other drying oils or 
ombinations, or the phenolic resin it- 
self can be replaced by an oil-modified 
alkyd. Also, the pigmentation can be 
varied by substituting other inhibitive 
pigments, such as red lead, zinc dust 
or some combinations. For each varia- 
tion, however, some alteration, even 
though slight, will occur in the prop 
erties of the film. 

Formula II dries much more rapidly 
than I, as a result of the shorter oil 
length of the varnish and the con- 
siderably higher ratio of pigment to 
vehicle solids. This formula is ap- 
plied for the protection of aluminum 


and magnesium and their alloys. Its 
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Table 1I—Typical Industrial Finishing Formulations 


Percent of each ingredient b 


I—Srructurat STEEL PRIMERS 


Tron Oxide 24 4 
Zine Yellow 12 2 
Magnesium Silicate i2'.2 
Litharge 05 
Phenolic Varnish* 34.5 
Mineral Spirit 110 
Dipentine 2 

5 


Itt 


Aromatic Solvent 


5° Cobalt Drier 0.1 
6° Manganese Drier 0.17 
Anti-Skinning Agent 0 46 


*Phenolic varnish is 25 gallon dehydrated 


weight 


1l—MaaGnesium-—Atumincm. PRIMER 
Zine Yellow 38 0 
Magnesium Silicate 6.7 
Phenolic Varnish* 333 
Mineral Spirits 21.44 
24%, Lead Drier 0.21 
6% Cobalt Drier 0.08 
6° Manganese Drier 0 04 
Anti Skinning Agent 0 17 


*Phenolic Varnish 1s 15 gallon dehydrated 








castor oil vehicle. 60% solids Castor and Tung Oil Vehicle, 60% Solids 
III—Bakinc Rerrickrator Enamel IV—Feurnirere SEALER 
Mitanium Dioxide 27.8 Nitrocellulose 1 2 sec 35 
Short Oil Alkwd* 23 2 Maleie Resin* 53 
Long Oil Alkyvd* 12.9 = Zine Stearate 69 
Urea Resin** 18 5 Dibutvl Phthalate +4 
Xylol 17 ¢ 
*60°7 solids 
**50°7 solids *60°7 solids 
V—Furnirere | VI—Avtomotive Fixtsu* 
Nitrocellulose 12 sec 35.8 Nitrocellulose 12 sec 25.0 
Short Oil Alkwd (100% 44 ¢ Short Oil Alkyd (100°; 62.5 
Maleic Resin (100% 8.9 Melamine Resin 7.5 
Dibutvl Phrhalate 5.5 Dibutvl Phehalate 50 
Blown Castor Onl 3.4 
“Vehicle ot 
speed of drying is adaptable to pro- provides a more durable finish. The 
duction line finishing. Zinc yellow maleic resin and nitrocellulose when 


primers have demonstrated a marked 
superiority over other generally ac 
cepted primer pigments for protection 
of the lighter metals. Substitution of 
short oil alkyd resin for some of the 
phenolic improves adhesion and dry- 
ing time, but reduces moisture re- 
sistance. Where cost is a factor, some 
ester gum or even rosin can be sub 
stituted, but with a corresponding 
sacrifice in durability. A more limited 
choice of pigmentation is available in 
these applications, because chromate 
pigments have an almost unchallenged 
advantage for the protection of light 
metals and their alloys. 

Formula III represents a typical re 
frigerator enamel; the ingredients 
have been selected to obtain an opti- 
mum balance between quality and cost 
The urea resin imparts hardness and 
resistance to the action of fruit juices 
and other corrosive substances. The 
short oil alkyd also bakes hard and is 
not quite as expensive as the urea resin 
The long oil alkyd imparts improve 
adhesion and flexibility to the film 


Formulas IV and V exemplify typ 
ical furniture finishes. An alternative 
to formula TV could consist of a sim 


ple solution of shellac and alcohol 


although the designated formulation 


pigmented with zinc stearate form a 
hard adhesive film that is easily sanded 
to a smooth surface, with which the 
more durable formula V is quite com 
patible. The alkyd and maleic resins 
lend sufficient flexibility to the film 
to prevent checking, while remaining 
sufficiently hard to withstand normal 
abuse in service 

Formula VI demonstrates the variety 
of resins used in formulations of auto 
motive finishes. The majority of auto 
motive finishes contain nitrocellulose 
derivatives and ester type resins. They 
provide hard,  fast-drying _ finishes 
(often baked as Formula VI) that can 
be rubbed and polished to glossy 
mirror-like surfaces. Careful formula 
tion, including a critical balance of 
solvents, is necessary to avoid unde 
sirable effects orange peel 
which requires extensive rubbing to 
remove 


such as 


By varying the ratio of constituent 
ingredients, the properties of the film 
an be controlled accordingly 

The finish on most products should 
be as carefully planned as any of the 
he, em es 


of the product: a properly 


finish contributes 


iesien immeas 
irably to the service life, utility and 
app al of the product 

i I 
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Lubricating and Hvdraulic Oil Filters for Aircraft 


Foreign abstract from “Filtration as Ap- 
plied to the Aircraft Industry” by J. 
Parkinson, Aircraft Engineering (Lon- 
don), p 337, November 1948. 

THERE ARE two schools of thought on 
oil filtration: (1) By-pass filtration, 
whereby a small percentage of the oil 
is filtered often to a high degree of 
ethciency; and (2) The full-flow 
method, whereby all the oil is filtered 
all the time, removing all harmful 
particles 

The first method is fairly popular 
in the automobile engineering indus- 
try, but it has not found any favor 
on aero-engines, therefore, it will not 
be further considered. The full-flow 
method of filtration, however, will be 
treated in some detail. 

In the full-flow method the filter 
is preferably mounted on the pressure 
side of the oil pump. While the filter 
can be supplied as a separate unit, it 
may be more convenient because of 
weight and space limitations to make 
the casing of the filter a part of the 
engine cowling 

Efficiency in oil filtration depends on 
many factors including the use of an 
appropriate filtering medium capable 
of arresting the finest particles likely to 
cause damage; and a sufficiently large 


filtering area so that the velocity of 
the oil through the filter medium is 
low, the impurities being trapped and 
not driven through the filter medium 
A suitably designed relief valve must 
be provided to by-pass the oil when 
starting cold, and to prevent failure 
of oil flow to the engine should the 
filtering element become overloaded 
with dirt. Further, the by-pass must 
be so arranged that there is no pos 
sibility of washing the collected dirt 
off the element and re-circulating the 
dirt when the by-pass 1s operating. 

Filter elements are usually either 
metallic or felt. The metallic type 
was widely used in Germany both be 
fore and during the war. It often 
consisted of a pile of thin metal rings, 
slightly separated, the oil flowing from 
outside to inside between the rings 
Scraper blades were provided between 
the rings so that the filter pack could 
be cleaned without dismantling. Clean 
ing was performed by a ratchet con- 
nected to the throttle lever, or the 
cleaning device was operated by a 
small oil turbine. While this type 
of filter is not much more than a fine 
strainer, it will normally remove par 
ticles down to 0.005 in. thick. 

A variation of this type uses a flat 
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Resistance curves of three different filters of the same size. 


wire ribbon on which small projec- 
tions are formed. The ribbon is wound 
round in the form of a spiral, giving 
filtration down to 0.0005 in. The fine 
ness of filtration is limited by the 
spacing, which in turn depends on 
the height of the projections formed 
on the wire strip. While limiting the 
width of the particle, this filter does 
not prevent a long thin piece of dirt 
entering the mechanism 

With a felt filter element, a much 
finer degree of filtration is assured than 
with a metallic element 

Recent tests by oil companies have 
shown that no filter can be deemed 
efhcient if it removes less than 97 
percent of the total impurities. Fur- 
ther it has been proved that the last 
3 percent of impurities, in which sizes 
vary from 0.006 to 0.0001 in. dia, ts 
the most harmful. Particles of this size 
are able to enter bearings, span thc 
oil film and wear away the bearing 
surfaces. The felt type of filter ele 
ment can best remove all or as many 
particles of this size as is possibk 
within design requirements and spacc 
limitation. 

An oil may be discolored and yet 
be perfectly suitable for use when thc 
contamination consists of the very 
small particles that are not large 
enough to do damage. To obtain 
amber-clear oil would require an ex 
ceptionally large filter, having a very 
fine degree of filtration. 

It has been stated by L. Rosenfeld 
that ‘it may be misleading to judgc 
the usefulness of an oil by its color: 
an oil may contain colloidal carbon 
particles and look absolutely black, 
although the contamination may b« 
quite harmless, and another oil may 
look transparent and still contain harm 
ful abrasive matter which ts also trans 
parent.’ 

Maximum filtration area 1s best 
achieved by corrugating the filter 
medium into a convenient formation, 
usually panel or cylindrical. A cylin 
drical formation having an area of 600 
times greater than the oil inlet is most 
suitable. The graph in Fig. 1 shows 
the resistance curves of three filters 
designed to meet the same efficiency 
requirements, all being the same sizc 
and interchangeable, when tested with 
oil to specification DTD 109. As 
seen from Fig. 1, the Vokes filters 
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Fig. 2—Performance of a typical filter 
used on aircraft gun turrets. 


designed on the foregoing principles 
were able to meet these requirements 
for an extremely low pressure drop. 

The third principle of design is 
that provision must be made for the 
oil to by-pass the element when it is 
cold or when the filter has not been 
adequately serviced. By-passing must 
be infallible, and must take piace 
when only a few pounds pressure 
above normal has been generated 

In one type, the filter element it- 
self acts as a by-pass device. A short 
tube with ports is attached to the top 
of the filter element, an oiltight joint 
being made with the head casting by 
means of a synthetic rubber seal, the 
pressure being provided by a spring 
at the base of the element. The differ- 
ential pressure required to operate 
the release valve is two pounds. 

By the use of a synthetic sealing 
ring, any small pieces of dirt trapped 
at the valve seat become imbedded 
in the ring; thus always assuring an 
adequate seal. The curves in Fig. 2 
show the performance of a typical 
filter used on aircraft gun turrets dur- 
ing the war. The filter has a rated 
capacity of 500 gallons per hr when 
tested with light oil having a viscosity 
of 39 seconds Redwood at 70 F. From 
Fig. 2 it is seen that the filter element 
has a back pressure of less than 3 Ib 
per sq in., while the back pressure 
through the whole filter is approxi- 
mately 4 lb per sq in. This perform- 
ance compares favorably with other 
oil filters having 5 to 6 lb per sq in 
back pressure 

The curves in Fig. 2 show the small 
opening of the by-pass aperture re- 
quired to pass a considerable quantity 
of oil. The by-pass did not start to 
open until 2 Ib per sq in. back pres- 
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sure had been generated. When the 
by-pass was open only 0.05 in. the 
amount of oil passing was 380 gallons 
per hr. Pieces of foreign matter lodged 
in the release valve may be a signif 
icant cause of danger. 

The graph in Fig. 3 summarizes 
tests with oil specification HD 30, on 
an oil filter having a relief valve of 
the metal to metal contact type when 
small quantities of swarf were pur- 
posely introduced into the system. The 
oil temperature was maintained at 
22 C. As the oil flow was gradually 
increased, and held constant at various 
rates, the pressure drop across the 
filter at each stage was recorded. When 
an oil flow of 200 gallons per hr was 
reached, this rate was maintained. A 
few grams of swarf were then intro 
duced to the pressure line approach 
ing the filter. The oil flow was then 
lowered while the temperature was 
maintained. The flow was then in 
creased and held constant at various 
rates of flow, while pressure drop 
recordings were made. 

The initial curve rises steeply until 
an oil flow of approximately 130 gal 
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Fig. 3—Flow test on oil filter having a 
relief valve of the metal to metal type. 


swarf is practically a straight line with 
a lower gradient than the initial curve, 
with no deviation from a normal course 
to indicate that the by-pass valve comes 
into operation. 





lons per hr is reached, the pressure From these results, it is obvious 
drop at this point being 7.7 lb per that the introduction of swarf had 
sq in. About this point the curve jammed the by-pass valve and _ that 
flattens, proving that the by-pass valve there was a constant leakage of un 
is in operation. The final curve re- filtered oil throughout the complete 
sulting after the introduction of the range of oil flows. 
Linestarting Direct Current Motors 

From “Linestarting Direct Current Mo- current drawn by the motor develops 
tors” by E ‘atson, Westinghouse 4 yery high torque. Gears, belts and 
Electric Corporation, presented at the ae 


winter meeting of the American Institute 
of Electrical Engineers in New York 
City, February 4, 1949. 

THERE IS an ever-increasing demand 
for pushing upward the horsepower, 
speed, and voltage limits of d-c mo 
tors capable of being linestarted. This 
is because linestarting permits the use 
of a simple switch and overload pro- 
tection, thus eliminating resistors and 
additional contractors. This simplifi- 
cation of control results in both space 
and cost savings. 

Among those factors which limit the 
application of a line starter to a d« 
motor is the type of circuit which is 
used to supply power for the motor 
A d-c motor has relatively low resist 
ance and inductance and starting cur- 
rent is very high. This means that the 
disturbance to the line is much greater 
in starting a d-c motor than for a 
corresponding size a-c motor. 

The machine to be driven will some 
times limit the application of line 
started d-c motors. The high starting 


other components in the driven ma- 
chine must be designed to withstand 
this sharp, high-peak torque. Since the 
starting and accelerating torque is 
large, some overshoot in speed is 
likely to occur. The driven machine 
must be such that momentary over- 
shooting of speed is not objectionable 
In some cases this overshoot of speed 
amounts to five percent. 

From the standpoint of motor per- 
formance, one of the most important 
limitations is sparking or flashover at 
the commutator. Since the currents are 
high at line starting, there is always 
some spit at the brushes. As the size 
of the motor increases, this action in- 
creases and very often the sparking is 
so bad that flashover results. Flash- 
over must be avoided as it results in 
severe burning and often burns open 


the circuit. Sparking, even though 
severe, usually will cause no perma- 
nent injury unless the motor starts a 


high inertia load. In normal service, 
the developed torque is so great that 
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the motor guickly comes up to speed. 
Duration of the severe sparking is not 
sufficiently long to cause permanent 
damage to the commutator or brushes 
The frequency of the starts and dura- 
tion of the normal run period greatly 
affects this. In a normal motor started 
not Over six times an hour, the com 
mutator will be cleaned up by the 
polishing action of the brushes 

Another point of poor performance 
in the motor concerns heating. There 
is some danger of local hot spots de 
veloping unless the number of starts 
is limited, so that the local heating has 
a chance to distribute itself. 

In designing the armature ot 
tor for line start service, it is neces- 
sary to carefully design the motor for 
good commutation. This means select 
the number of bars on the high limit, 
reduce the commutating voltage and 
the induced volts per bar to a mini 
mum. The normal limit 
flash-over should 
ture of 


a mo 


tor possible 
be used. The arma 
a linestarted motor should be 
well braced to prevent movement of 
the conductors under the high 
developed during the initial period 

In designing the fields for a line 
start motor, care ts indicated. Better 
results will be obtained if a full com- 
plement of commutating poles is used 
instead of the normal practice of using 
only one-half the number of commu 
tating poles. Series motors can be 
linestarted in large sizes without ill 
effect. Shunt-wound motors are difh- 
cult to linestart satisfactorily. When a 
motor is started across the line, the 
shunt field is energized at the same 
time as the armature but the field re- 
quires appreciable time to establish 
the flux. Hence, the armature is well 
accelerated under a weak field condi- 
tion which may produce overshooting 
of speed and usually dangerous spark- 
ing at the commutator. The degree of 
over-shoot will vary somewhat with 
the inertia of the load to be accelerated 
When a compound winding is used, 
the series field aids in establishing the 
flux and so the motor is not accelerated 
with as weak a field. By adjusting the 
amount of compounding, this is easily 
controlled. A motor with practically 
no external inertia will over-shoot un- 
less very heavily compounded, while a 
high inertia load will require a small 
amount of compounding to hold it 
within acceptable limits. As one ap- 
proaches the upper limits of line 
Starting, promiscuous application ot 
motors is not recommended. Each 
motor should checked 
load to be sure the proper amount of 
compounding is incorporated 


stress 


igainst the 
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Table I—Plant and Laboratory Corrosion Tests in Fruit Juices and Syrups 


Corrosion Rate 
Inch Penetration Per Year 





Material Condition - 
18-8 
Inconel | Nickel! Monel) Stainless 
Tomato Juice Aerated, Room Temperature 0 00000 012 0.003 
Tomato Juice Unaerated, Room Temperature 0 00000 008 0 0001 
Tomato Juice *Fully Aerated, 170 F 0 0002'0 044 0.015 , 0 0003 
Tomato Juice *Fully Aerated, 195 F 0.0002/0 016 0.008 | 0 0002 
Lemon Juice Aerated, Room Temperature 0 0003'0.020 '0 010 
Lemon Juice.. Boiling Under Reflux 0 014 0 0006 
Lemon Juice Unaerated, Room Temperature 0 0003.0 0005.0 0005 
Lemon Syrup Fully Aerated, Room Temperature 0 00000 001 0 0000 
Lemon Syrup, Dhi-) Fully Aerated, Room Temperature 0 00020 034 0 0004 
luted 
Lime Syrup, Acidified) Unaerated, Room Temperature 0 0002.0 0001'0 0001) 0 0001 
into Citric Acid 
Pineapple Juice Aerated, Room Temperature 0 0000.0 O18 0.005 
Pineapple Juice Unaerated, Room Temperature 0 00000 004 0 0007 
Pineapple Juice *Alrernate wey m, 132-178 I 0 0004.0 010 0 006 0 0001 
Pineapple Juice *Fully Aerated, 180 F 0 0007.0 036 40 030 0 0002 
Pine apple Juice *165-175 F., 16-18 in. Vacuum <0 000110 004510 003 0 0003 
Grape Juice aia Room Temperature 0 00000 025 (0 005 
Grape Juice Unaerated, Room Temperature 0 00000 006 0 002 
Grape Juice *Boiling Under Reflux 0 00040 007 0 0003) 0.0001 
Orange Juice Boiling Under Reflux 0 008 0 0007 
Orange Syrup Fully Aerated, Room Temperature 0 0000.0 0007 0 0000 
Orange Syrup, Di-) Fully Aerated, Room Temperature 0 00020 025 0 0004 
luted 
Apple Juice Aerated, Room Temperature <0 0001.0 0004.0 0005 
Apple Juice Unaerated, Room Temperature 0 0000.0 0001.0 0001 
Apple Cider *Unaerated, Room Temperature 0 0001.0 001 0.0009; 0 0001 
Apple Cider Unaerated, Bouing 0 00010 002 0 0012 <0 0001 
Grapefruit Juice 2.7 percent Citric Acid, Hort 0 0002.0 0002:0.0001; 0 0002 
Grapefruit Juice 2.7 percent Citric Acid, Cold 0 0007.0 00060 0005 0 0007 
8§ percent Grapefruit) * Aerated, Room Temperature 0 00010 022 0 002) <0.0001 
Juice & 15 percent 
Orange Juice 
Caramel Color Syrups *Unaerated, 212 F. 0 00140.00150 0011, <0 O001T 
* Indicates field tests 
+ Specimens pitted to a max. depth of 0.001 in. on surface and 0.011 in. in crevice formed 
by bakelite and metal surface 
Effect of Foods on Alloy Steels 
« 
From “The Resistance of Alloys to Cor- test specimens used had an exposed 


rosion During the Processing of Some 
Foods” by J. F. Mason, Jr., Metallurgia, 
October 1948. 

COMPARATIVELY few quantitative tests 
have been published on the relative 
corrosion resistance of metals, espe- 


cially alloys, and their ereK for 
particular foodstuffs. In field investi 
gations made by the author, use was 


made of the spool-type specimen 
holder which permitted the simulta 
neous testing of a large number of 
metals and alloys in operating equip 
ment under actual conditions of 
vice, thus giving direct comparisons 
of the relative performance of the var 
ious materials studied 

The method of test was substantially 
in accordance with ASTM Recom- 
mended Practice for Conducting Plant 
Corrosion Tests, A224-41. Two similar 
specimens of each material were in 
cluded on each spool. Each of the 


ser 


area of 0.5 sq dm 


Fruit Juices and Syrups. Table I gives 
the results of a number of plant and 
laboratory corrosion tests on Monel, 
nickel, Inconel and 18-8 stainless steel 
in a variety of fruit juices and syrups 
under different conditions of exposure. 


Generally, it will be noted that the 
materials tested performed _ satisfac 
torily, and this is borne out in prac 


used rather widely 
for equipment in the processing, stor 

re and dispensing of fruit products 
However in some applications where 
the corrosive conditions are especially 


tice since they are 





severe due to a combination of high 
temperature and strong aeration, In 
onel and 18-8 stainless steel prove 


to be the better materials. When com- 


plete freedom from tarnishing of 
equipment is desirable, Inconel and 
18-8 stainless steel are preferred 
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A 
Sprayed Metal 
Physical Properties 


From “Some Characteristics of Sprayed 
Metal Coatings” by G. Tolley, Metal- 
lurgia, September 1948. 


ADHESION OF SPRAYED METAL is an 
important factor depending on whether 
the coating is applied for corrosion 
protection or for its structural impor 
tance as in building-up. Adhesion 
tests, are, however, difficult to devise 
Nevertheless, such tests are of value 
in showing that metal-sprayed coatings 
can be applied having excellent adhe- 
sion to the base metal. One method 
consists of applying a sprayed coating 
to a steel tensile specimen and then 
fracturing the test piece. After frac- 
ture the specimen is examined and the 
distance io the fracture to the first 
cracks was found and also the distance 
from the fracture at which it ceased 
to be possible to remove the coating 
by scratching. Results for several met- 
als are shown in Table I. 

Shear tests are often called for, and 
some results obtained on 1 in. shafts 
are given in Table II. These figures 
show that adhesion between the metal- 
sprayed coating and the base metal 
can be high when the surface has been 
prepared in the correct way. 

Bend tests have little significance in 
relation to the adhesion of sprayed 
coatings and yet they are often re- 
quired. They may be of use where a 
job has to undergo considerable dis- 
tortion after spraying, although nor- 
mally, spraying should be the last 
process of fabrication in order to avoid 
the necessity of bending. Generally, 
a steel sheet sprayed with under 0.004 
in. thickness of metal can be bent 
through 180 deg without the coating 
cracking off. Above this thickness the 
coating will start cracking when bent 
through angles less than 180 deg. The 
angle of bending before cracking com- 
mences depends more upon the thick- 
ness of the sprayed coating than upon 
the intrinsic adherence of the deposit. 

Because of the porosity and oxide 
content of sprayed metal the hardness 
is different from that of the cast or 
wrought metal. On the one hand 
porosity will cause a lower indentation 
hardness, while on the other the oxide 
content will cause a higher scratch 
hardness than the original metal in 
massive form. Factors that affect 
these two characteristics of sprayed 
metal will, therefore, cause a variation 
in the hardness of the deposit 

Results for scratch hardness, inden- 
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Table I —Fracture Tests 


Metal 


Breaking Distance Stress at Scratching Stress at 
and Load, to Cracks, Cracks, Limit, Scratching Remarks 
Process kg mm kg/sq mm mm Limit, 
kg/sq mm 
7W1 870 115 29 125 31 Partial 
ZW2 875 113 29 128 31 adherence 
ZW3 875 113 29 122 31 in 
ZP2 950 114 32 111 30 | cracked 
AW2 950 97 32 100 32.5 zone 
AP2 875 ; Coarse and whole deposit 
| easily scraped off 
BW2 1,075 82 29 85 30 As ZW1 
CW2 975 99 26 105 28.5 . 
SW2 1,050 102 | 29 104 | 30 ” 


Z Zinc A Aluminum 
B Brass S 18:8 Stainless Stee 
C Copper 


P Powder Process 


| W Wire Process 
1 


, 2, 3 No. of layers 0.04 mm 





Shafts threaded 30 to the inch; collar 





Phosphor Bronze 
ee 

Mild Steel... 

18/8 Austenitic Steel 
0-85% Carbon Steel 
ME vicinedan 


Table II—Shear Tests 


s } in. thickness, without notches. 





2.9 tons/sq in. 


4.85 “ 
39 “ 
‘ i 7 
71 ‘ 
0 5¢ : 





Table 11I—Hardness Tests 


Sprayed Sprayed 





. Block Block 
Cast Sprayed Tested on Tested on 
Metal or Alloy Material Coating Top Side 
Scratch hardness (Width of scratch in mm). 
Tin 0.08 0.056 0.055 0.055 
Aluminum 0.06 0 044 0.048 0.05 
Zine 0.05 0.032 0.033 0.035 
Copper 0.05 0 029 0.03 0.03 
Iron 0.02 0.02 0.022 
Brass 0.05 0.032 
Bronze 0.023 0.025 
Ball hardness (Diameter of indentation in mm 
Tin 0.8 0.77 08 08 
Aluminum 0.61 0.44 0.57 0.62 
Zine 0 44 0.42 0.55 0.57 
Copper 0 54 0 38 0 42 0.54 
Iron 0.32 0.33 0.38 
Brass 0.54 0 43 
Bronze 0.3 0.43 
Scleroscope hardness 
Tin 5-¢ 11.5 11.0 
Aluminum 6 12.0 10 0 
Zine 12 19 0 13.0 
Copper 17 50.0 47 0 
Tron 25 55.0 45.0 





tation tests and seleroscope hardness 
are given in Table III 

It is seen from these results that the 
scratch and seleroscope figures for 
sprayed metal are higher than for the 


cast metal, whereas the ball indenta- 
tion figures show that the sprayed 
metal is probably slightly softer than 
the cast metal—a difference in surface 
and depth properties 


149 








TECHNICAL NEW S 





CERAMAL TURBINE BLADES (next 
cobalt alloy, may be solution to current impasse in heat-resistant materials. Special 
blades outlasted 108 all-metal counterparts during high temperature tests 





arrows), made of titanium carbide 


Ceramic-Metal Alloy Has Thermal Shock 
Resistance Needed for Turbine Blades 


THE MOUNTING URGENCY for more 
heat-resistant materials for turbine 
blades has grown into a battle be 
tween special metal alloys and ceramics 
Now it looks like the battle shortly 
may be won by neither one of these 
contenders. -but by a material com 
bining both 

One of the most promising alloys 
of this ceramal series is a carbide-typ 
consisting of 80 percent titanium car 
bide and 20 percent cobalt. This mate 
rial has relatively high thermal 
conductivity of 20.56 Btu/in./hr sq 
ft/deg F, a thermal expansion of 
10 3 it 


in. /in./deg F, a modulus 
of elasticity of 55,000,000 psi and 
high tensile strength. The thermal 
shock resistance of the alloy is there 
fore considered adequate for turbine 
blade use 

The high thermal conductivity of 
this ceramal enables it to transfer heat 
to the turbine wheel so rapidly that a 
turbine blade of this material actually 
has run cooler than a_ heat-resistant 
metal-alloy blade on the same disk 
High thermal conductivities also are 
desirable for blades that are to be 
cooled because heat in the blade trail 
ing edge, where it is hard to provid 
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ooling passages, can be conducted to 
the center of the blade. 

Another important property of 
ceramals is their low specific gravity. 
It allows turbine blade weight to be 
reduced from about one-half to two- 
thirds that of a comparable metal alloy 
blade, with reduction in centrifugal 
stress on the blade root 

It appeared that this new material 
possessed all of the desirable char 
acteristics for a superior turbine blade 
That left the question of its thermal 
shock characteristics. An investigation 
was conducted at the NACA Lewis 
Laboratory to determine: (1) resist- 
ance to thermal shock, (2) short-time 
tensile strength at elevated tempera 
tures, and (3) performance character 
IStics under simulated service-test con 
ditions 

The apparatus for the thermal shock 
evaluation consisted of an electric fur 
nace containing non-metallic resistor 
bars to heat the specimen, and an air- 
quenching system for cooling. Speci 
mens were inspected for internal and 
external flaws by radiographic and 
fluorescent-oil methods, respectively. 

A specimen was placed in the pre 
heated furnace for 10 min, after which 


it was removed to the quenching air 
stream within } to 13 sec and kept 
there for 5 min. The specimens were 
so placed in the air stream that the flat 
surfaces were parallel to the flow of air 

The quenching air, supplied at 80 
F, flowed at the rate of 50 Ib per 
min through a 6 in. dia pipe at a 
velocity of approximately 50 fps. The 
tests indicated that this equipment 
heated the specimen at the rate of 
140 F per sec to 1,800 F, and cooled 
it at the rate of 200 F per sec. This 
heating and cooling operation consti 
tuted one cycle. 

A specimen was subjected to 25 of 
these cycles with the furnace tempera 
ture at 1,800 F. If it survived this 
treatment, 25 cycles were successively 
repeated with furnace temperatures of 
2,000, 2,200 and 2,400 F, or until 
failure occurred. The appearance of 
a crack was considered a failure 

The simulated service test was per 
formed on a small gas turbine with 
hot gases supplied from a_ turbojet 
combustion chamber. These ceramal 
blades were installed at equal intervals 
about the disk (see illustration above), 
the remaining 139 dovetails being 
fitted with metal blades obtained from 
the ee: S Air Force 

The turbine was motor-driven up 
to about 6,000 rpm and held there 
for five minutes as a preliminary safety 
check. Combustion was started and 
test conditions attained in approxi 
mately three minutes. The wheel was 
then operated at required conditions 
until failure, which was indicated by 
a change in pitch of the sound 

These severe tests indicate the future 
promise of ceramals. The short-time 
tensile-strength evaluation at 1,800 F 
showed a tensile strength of 33,200 
pst based on the original test-section 
urea. The heat-resistant alloys com 
monly used have an average value of 
about 33.000 pounds per square inch 

At 2,200 F, the specimen showed a 
short-time tensile-strength of 13,200 
psi. There is little data on other alloys 
tested at this extremely high tempera- 
ture with which to compare this figure 
But it can be considered good since 
this temperature approaches the melt- 
ing points of various metal alloys con 
sidered for this application 

The ceramal survived 25 cycles of 
the thermal shock evaluation at 2,400 
F, whereas a zircon ceramic, regarded 
as having good thermal shock proper 
ties, survived one cycle at 1,800 Fahr- 
enheit 

A titanium carbide specimen was in- 
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vestigated in order to provide a com- 
parison with the titanium carbide- 
cobalt ceramal. This test ceramic 
proved highly resistant to thermal 
shock, surviving 14 cycles at 2,400 F 
in one test and 21 cycles at the same 
temperature in another. 

But it is the results of the simulated 
service test that are of greatest interest. 
At the end of 12 hr 13 min of run- 
ning the turbine at speeds varying from 
10,000 to 15,000 rpm at 2,200 F, a 
total of 108 metal blades had been re 
placed. Only at this point did the first 
ceramal blade fail 

During operation, a film consisting 
of two separate layers formed on the 
ceramal blades. The outer layer was 
mainly titanium dioxide (rutile—from 
which titanium is extracted). The 
inner layer consisted mainly of cobalt 
titanate. No significant change o« 
curred in the base material, an im 
portant test result in the light of 
phase transformations with tempera- 
ture change of some ceramics. 

Within the limits of this series of 
tests, this scale formation was not con- 
sidered important since the scale was 
tenacious and tended to preserve the 
aerodynamic shape of the blade and 
to inhibit any scaling tendencies. For 
more severe Operation, protective coat- 
ings against oxidation might be re 
quired if the naturally-formed oxide 
coating is not sufficiently protective. 


Many Companies Producing 
Ductile Cast Iron 


AFTER YEARS of experimentation with 
various alloying elements and process- 
ing techniques, American and British 
engineers have carried the development 
of nodular cast iron to the point where 
it is now commercially available in 
growing quantities—a tonnage of 10,- 
O00 to 15,000 is estimated for this year 
Patent applications have been filed 
both here and abroad, and some thirty 
licensing agreements have been drawn 
up in the U. S. between The 
national Nickel Co., Inc. and foundry 
concerns in the and midwest 
Foreign licensees will be in production 
before many months have elapsed 
American researchers have settled on 


Inter 


east 


magnesium as the key alloying element 
for producing the spheroidal graphite 
structure. Costing only about 20 cents 
per pound, the metal can be introduced 
separately or in combination with cop 
per or nickel, at a fraction of the cost 
of the cerium used by the British 

It is not mandatory that “carriers” 
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like copper and nickel be used to over 
come the volatility of the magnesium 
If special properties attributable to the 
presence of copper or nickel are de- 
sired in the finished casting, these 
alloying elements can be used in combi 
nation with the magnesium. 

The nodular irons produced with 
magnesium are ductile, are free from 
graphite in flake form, behave elast 
ically like cast steel. With simple 
annealing, tensile strengths can reach 
75,000 psi. Normalizing and temper 
ing develop tensiles up to 127,000 psi 
Further treatments, it is expected, can 
lift tensiles still higher. 

The nodular irons do not deform 
under high temperatures as ordinary 
castings might. Treated, they are highly 
machinable. Although ordinary cast 
iron forms a broken chip when cut 
with a tool, annealed nodular iron 
cuts like steel, producing a continuous 
chip. The material is also easy to weld 
with the special rods developed for 
gray irons, and the nodular graphite 
does not become flake graphite again 
during the welding 

The advocates of nodular iron look 
for wide industrial applications. High 
strength and rigidity make it useful 
for machine tools, pumps, heavy equip 
ment. Ductility provides thermal shock 
resistance for parts like railroad car 
wheels. Resistance to growth and oxi 
dation may lead to uses in engines and 
furnaces that operate at high tempera 
tures in the range from 1,000 to 1,500 
Fahrenheit. 

Utilizing the significant engineering 
properties gained with the new ma 
terial, the wall thicknesses of cast iron 
pipe can be reduced by nearly 30 per 
cent; the weight of large 
weighing more than 14 tons can be 
lowered by significant amounts up to 
25 percent. 

The interest exhibited in this dis 
tinctly promising engineering material 
can be evaluated by noting the follow 
ing partial list (as of May 25, 1949) 
of companies already working under 
license agreement: Albion Malleable 
Iron Co., Albion, Mich.; The Anstice 


castings 


COLD-WORKED CAST IRON’ BAR 


exhibits properties of cast steel when twisted. Bar section measures } by $ 


N E W S 


Co., Inc., Rochester, N. Y.; Atlas 
Foundry Co., Irvington, N. J.; Benton 


Harbor Malleable Industries, Benton 
Harbor, Mich.; Bison Castings, Inc., 
Buffalo, N. Y.; Chambersburg Engi- 
neering Co., Chambersburg, Pa.; 


Cooper-Bessemer Corp., Grove City, 
Pa.; Dostal-Per Mold Foundry Co., 
Pontiac, Mich.; Francis & Nygren 
Foundry Co., Chicago, Ill.; Frank 
Foundries Corp., Moline, Ill.; Kutz- 
town Foundry & Machine Co., Kutz- 
town, Pa.; Lynchburg Foundry Co., 
Radford, Va.; Motor Castings Co., 
Milwaukee, Wis.; Noblesville Casting 
Co., Noblesville, Ind.; Otaco Limited, 
Orilla, Ontario; Pitz Foundry, Inc., 
Brooklyn, N. Y.; Prospect Foundry, 
Minneapolis, Minn.; Ritter Co., Inc., 
Rochester, N. Y.; James Spence Iron 


Foundry, Jersey City, N. J.; Sacks 
Barlow Foundries, Inc., Newark, N. ] 
Sterling Foundry Co., Wellington, 


Ohio; Straight Line Foundry & Ma 


chine Co., Syracuse, N. Y.; Texas 
Foundries, Inc., Lufkin, Texas; Tread 
well Engineering Co., Easton, Pa.; 


Youngstown Foundry & Machine Co 
Youngstown, Ohio; Sandy Hill Iron 
& Brass Works, Hudson Falls, N. Y 


Survey Indicates 

Graduating Engineers 
Avoid Drafting Jobs 
TO PLAN EFFECTIVE CURRICULA for 
preparing mechanical engineering stu 
dents for careers in design, the help 
of industry has been enlisted in de 
veloping specifications for such train 
ing. A survey of a hundred industrial 
Organizations in- twenty three states 
was recently made to obtain the an 
swers to such questions as What per 
sonal characteristics and what special 
features of training are needed? How 
widespread is the demand for such 
graduates? Is a definite training pro 
gram established for such men in in 
dustry? Are qualified graduates in 
terested in design careers? In addition 
to these broad questions, certain per 





having spheroidal graphite structure 
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tinent details of our present curricula 
need to be viewed critically 

All important industrial centers 
throughout the country were’sent ques- 
tionnaires, consideration being given 
to as many as possible of the outlets 
in industry for the talents of mechan 
ical engineers in the field of design 
These outlets included large and small 
plants engaged in various types of 
manutacture, such as mass production 
parts, special designs of heavy ma 
chinery, built-to-order high-precision 
products and assembly work 

A list of pertinent questions was pre 
pared and distributed to manufacturers, 
public utilities, consulting engineers, 
chemical and metallurgical plants, and 
the like. The individuals addressed in 
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luded chief engineers, chief designers 
vice-presidents in charge of engineer 
ing, and many others in related posi 
tions. In large companies, separate re 
plies were sought and received from 
plants in different locations. Data 
were also obtained from representa 
tives of the personnel departments 
specializing in hiring technical person 
nel or in their training 

Seventy percent of the industries 
surveyed hire graduate mechanical 
engineers for a specific assignment to 
design work. An additional few in- 
dicate that they wish to obtain such 
men but in recent years have been un- 
able to find them 

While only 49.5 percent follow a 
specific training procedure with young 





Hydrodynamics Laboratory Open for Industry’s Use 


FORMERLY RESTRICTED to military re 
search, California Institute of Tech- 
nology’s Hydrodynamics Laboratory is 
now tackling basic problems that affect 
the design and operation of every type 
of hydraulic equipment, from ships 
propellers to hydroelectric turbines 

The Pasadena laboratory's water 
tunnels—in which speeds up to 100 
fps have been attained—-can now be 
commissioned by manufacturers for 
special work. However, that work 
must center around development of a 
basic nature, with results pertinent in 
more than one field 

The laboratory includes four main 
sets of equipment, each a complete 
unit. In the high-velocity tunnel, a 
camera capable of 20,000 frames per 
second is used to record data. A free 





surface water tunnel is used to study 
missiles traveling near the surface of 
the water where wave formation is a 
problem. A third tank permits study 
of the action of torpedoes launched 
from aircraft into and through bodies 
of water. In order to test the flight 
path of torpedoes models are mounted 
on a launching wheel and hurled at 
a predetermined speed while cameras 
record data. A ripple tank is used for 
examining wave formations that are of 
particular importance in the design of 
harbor installations. Through ripple 
tank studies, more information can be 
learned regarding supersonic flow in 
air. This type of study is possible be- 
cause the mathematics of shock waves 
on the surface of water and those in 
air at supersonic speeds are similar 


Caletch photo 


HIGH SPEED WATER TUNNEL in California Institute of Technology Hydrodynam- 


ics Laboratory attains a speed of 100 feet per second. Movie camera is used to record 


data on models such as torpedo shown in test section 
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designers, several replies emphasized 
industry's needs for further planning 
in this direction 

In a number of instances it was 
stated specifically that industry's part 
in the training program should begin 
before graduation. A few indicated a 
lefinite preference for cooperative edu 
ation, including summer jobs working 
for a senior designer 

While no part of the questionnaire 
was specifically directed toward an 
ippraisal of the graduate’s attitude 
toward design, unsolicited comments 
referred to the reluctance toward un- 
dertaking careers in design. This re- 
luctance seems to be related closely to 
a dislike of drawing work. Even 
students of demonstrated aptitude and 
professed interest in the field are in- 
clined to avoid opportunities for em- 
ployment where definite mention is 
made of an assignment to the draft- 
ing room for a training period 

Drafting ability in the prospective 
employee is sought by 79 percent of 
the replies to the questionnaires. Fur- 
thermore, the men who are hired 
spend, on the average, 65 percent of 
their time on the drawing board for 
the first year. This percentage de- 
creases to about 30 percent in the third 
year. The drawing-room work is 
viewed (and rightly so) as a vital part 
of the training, along with shopwork. 
Granting without question that this 
experience is necessary to the designer, 
means of improving the situation need 
to be considered. To this end, the 
following suggestions are offered 
1. Emphasis in “engineering draw- 
ing’ courses needs to be placed on 
providing the engineer with a means 
of expressing his ideas graphically, 
encouraging his originality and in- 
genuity. Here the responsibility is 
that of the college 
». Students should be encouraged to 
illustrate their thoughts and explana- 
tions with sketches. Here again the 
responsibility belongs to the college. 
3. Particular stress should be on the 
opportunity for individual creative 
work. In the case of a man who has 
promise, regardless of his lack of ex- 
perience, he should be given an orig- 
inal project, however simple. Call him 
a ‘project engineer.’” Let him feel that 
his tasks are such that they require a 
ollege education, and not simply high- 
school training. Here the responsibility 
1s industry Ss 
i. It is the responsibility of experi- 
enced engineers and the professional 
societies to acquaint students with the 
rewards and satisfactions of work in 
the field of machine design 
Propucr ENGINEERING 
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Washington Notes 


Isolation of Pure Metallic 
Zirconium Nearly Complete 


Spurred by its success with isolation 


of pure metallic titanium last year, 
the U.S. Bureau of Mines has in- 
tensified research on pure metallic 


zirconium. 

Early research on the new metal has 
shown that its strength at moderate 
temperatures (below 900 F) is even 
better than the average stainless steel 
Tensile strength for cold worked zirco- 
nium is 115,000 to 140,000 psi; the 
annealed strength varies from 42,000 
to 70,000 pounds per square inch. 
Yield strength is 80,000 to 120,000 psi 
cold worked; 30,000 psi annealed. 

Zirconium has a higher melting 
point than many low-carbon steels, 
steel being about 2,700 F, zirconium 
about 3,400 Fahrenheit. While zirco- 
nium begins to scale and oxidize at 
900 to 1,100 F, steel does not ex- 
hibit these conditions until it has 
reached temperatures several hundred 
degrees higher. 

At present the metal has been 
brought to 97 to 984 percent purity, 
the impurity being the rare metal haf- 
nium. Although there never has been 
enough hafnium isolated to provide 
sufficient tests of its properties, Bureau 
of Mines metallurgists know that it 
is very heavy, and has properties 
similar to platinum. Its ability to 
withstand corrosion, the metallurgists 
believe, will be even better than zirco- 
nium. Once a way is devised to sep- 
arate the two, a completely new set of 
characteristics may be found for abso- 
lutely pure zirconium, as well as for 
hafnium. 

Although sponge zirconium at pres- 
ent costs about $30 a pound, the price 
is expected to be halved shortly when 
a new system of refining the ore goes 
on the line at the Bureau's pilot plant 
in the West. 


Ordnance Contracts to Hinge 
On Economy in Design 
Design engineers now face a real 
challenge as the result of a recent 
change in procurement policy by the 
Army Ordnance Department. Ord- 
nance’s new policy: ‘Industry should 
play the mass production role in pro- 
curement of materiel, while manu- 
facturing arsenals act as job shops and 
sources of technical knowledge.” 
The arsenals are still responsible 
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Air Force Rolls Out 


The McDonnell XF-85, Air Force 
parasite jet fighter, never touches the 
ground, as it has no wheels, and is 
‘rolled out” on a specially-constructed 
dolly. Its home is the bomb-bay of 
a B-36 bomber from which it takes off 
and on which it lands in midair 

Design problems were unusually dif- 
ficult and numerous. As a B-36 bomb- 
bay is only 16 ft long, the fighter was 
limited to a length of 15 ft overall. 
The wings, which span 21 ft, had to 
fold completely within the narrow 
space available, and had to extend in 
the airstream below a plane averaging 
300 miles an hour at 40,000 feet. To 
avoid folding the tail as well as the 
wings, a special “X" configuration 
had to be developed. All the equip- 





Ate Force Photograph 


Parasite Jet Fighter 


ment of a standard fighter had to be 
compressed into the stubby fuselage. 
The plane then had to be fitted to 
a trapeze mechanism that would serve 
effectively as a “hangar” and launch- 
ing platform. 

The parent plane fulfills the same 
function as an aircraft tender in fleet 
aerial operations and gives new mean- 
ing to long range bomber striking 
forces. Not only will the XF-85 refuel 
while stowed in the bomb-bay of the 
mother plane, but it will also receive 
servicing such as radio and radar re- 
pair, and replenishment of oxygen. 

A high altitude interceptor with 
speeds comparable to other jet fighter 
aircraft, the XF-85 is powered by a 
single Westinghouse J-34 engine 





for procurement of materiel, but they 
are mandated to show why industry is 
unable to do the job before going 
ahead and doing it themsejves. 

Through this mandate, the engineer 
is faced with delivering to his boss a 
production line and product plan that 
will enable the manufacturer to bid 
competitively. In all but a few cases, 
competitive bids will be asked by the 
arsenals on new production jobs. Cost 
will be the prime factor in determin- 
ing whether a manufacturer or an 
arsenal does the job 

Each of the eleven Ordnance pro 
curement centers located throughout 
the country has a list of acceptable 
manufacturers for each type of com- 
modity procured by that office. The 


manufacturer can get on those lists 
by contacting the arsenal procuring 
his type product and showing his 
ability to produce. The abilities of 
the design engineers in each concern 
will therefore play a leading role in 
determining who gets the contracts 


Bureau of Mines Making 
Liquid Fuel From Coal 


A new synthetic liquid fuel got its 
first real test recently when a Burling 
ton Route Diesel train, using oil made 
from coal, ran from St 
Louisiana, Missouri. The occasion for 
the special trip was the dedication of 
the U.S. Bureau of Mines’ 


Louis to 
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hydrogenation demonstration plant at 
Louisiana. 

High-octane gasoline will be the 
main product of the new facility. Un- 
leaded octane rating of the synthetic 
will range from 75 to 87 points. De- 
pending upon the by-products, the 
gasoline will cost from 8 to 14 cents 
a gallon—present fuel, made from 
petroleum, costs about 9 cents a gallon 
Initial production capacity will be in 
the neighborhood of 300 barrels a day. 
Facilities will in time be expanded. 

Diesel fuel, tailor-made for the spe 
cial train trip, was made during a test 
run of the new plant. The cetane value 
of this fuel was found to be 57.7, 
seven points over the normal diesel oil 
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rating. Because of this higher cetane 
rating, the synthetic gave the engine 
slightly better starting power than the 
natural product, according to Bureau of 
Mines Engineers. 

The new plant is one of three being 
installed at Louisiana at a cost of ap- 
proximately $15,000,000. Each plant 
will have a different process and raw 
material for manufacture of synthetic 
liquid fuels. One utilizes coal hydro- 
genation, one retorts oil shale and the 
third uses the German developed 
Fischer-Tropsch gas synthesis process. 

Specifications of the fuel used in the 
locomotive were: Gravity (A.P.I1.), 
38.5; viscosity at 100 F, 33.5; flash, 
196 F; and pour point, 10 Fahrenheit. 








Prominent Scientist 
Director of McGraw-Hill 


Dr. Kart T. ComprTron§ has been 
elected a director of the McGraw-Hill 
Publishing Company. As Chairman of 
the Research and Development Board 
of the National Military Establish 
ment; until recently President and now 
Chairman of the Corporation of the 
Massachusetts Institute of Technology 

he is an outstanding scientist 


McGraw-Hill Magazines 
To Be Microfilmed 


THE McGraw-Hitt PUBLISHING 
COMPANY has entered into an agree 
ment with University Microfilms, Ann 
Arbor, Michigan, to make available to 
libraries fifteen of the McGraw-Hill 
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industrial publications in microfilm. 

One of the most pressing problems 
facing all types of libraries today is that 
of providing adequate space for a con 
stant flood of publications. Periodicals 
pose an especially difficult problem be 
cause of their bulk and ever-increasing 
numbers 

Microfilm makes it possible to pro 
duce and distribute copies of periodical 
literature on the basis of the entire 
volume in a single roll, in editions of 
thirty or more, at a cost approximately 
equal to the cost of permanently pre- 
serving material in a conventional Ii 
brary binding. 

Under the plan, the library keeps the 
printed issues unbound and circulates 
them in that form for from two to 
three years, which corresponds to the 
period of greatest use. When the paper 
copies begin to wear out or are not 
called for frequently, they are disposed 
of and the microfilm is substituted 

Sales are restricted to those subscrib- 
ing to the paper edition and the film 
copy is distributed only at the end of 
the volume year. 

The microfilm is in the form of posi- 
tive transparencies and is furnished on 
metal reels @hat are suitably labeled. All 
inquiries concerning the purchase of 
these reels should be directed to Uni- 
versity Microfilms, 313 North First 
Street, Ann Arbor, Michigan. 

In addition to PRopuct ENGINEER 
ING, the following McGraw-Hill pub- 
lications will be microfilmed: American 
Machinist, Business Week, Chemical 
Engineering, Coal Age, Construction 
Methods, Electrical World, Electronics, 
Engineering and Mining Journal, Engi 
neering News-Record, Factory Manage 
ment and Maintenance, Food Indus- 
tries, Power, Textile World and W eld- 
ing Enginees 
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Weldment Group Proposes 
Manufacturing Standards 


AT A MEETING of the American Weld 
ment Manufacturers Association held 
in Chicago, April 26 and 27, the As- 
sociation’s Committee on Manufactur 
ing Standards and Practices presented 
a proposed system or method for mak- 
ing up a set of Manufacturing Stand- 
ards and Practices to apply to com- 
mercial weldments. 

The proposed system consists of 
five classifications established accord 
ing to the service to which the weld- 
ment is to be put. These classifica- 
tions are based on the quantity and 
quality of stresses to be encountered, 
such as static loading, vibration and 
fatigue loading. These service classi- 
fications in turn will call for a certain 
work quality as outlined by a set of 
work schedules to be carried out by 
the fabricator 

It was made clear by the Committee 
that the proposed standards would in 
no way circumvent or change existing 
accepted standards and codes now in 
effect in the Industry. It was pointed 
out that the Association’s set of Man- 
ufacturing Standards and_ Practices, 
when completed, will serve the purpose 
of clarifying and standardizing work 
quality in relation to service require- 
ments for the benefit of customer, sup 
plier and all phases of the industry as 
a whole 


Society of Inventors 
Contacting All Patentees 


THE NATIONAL SociETY OF IN- 
VENTORS, organized in February on a 
local level in Washington, now is mak- 
ing its bid for members nationally by 
a mailing to all inventors with regis- 
tered patents. 

The Society, founded with the ob- 
ject of protecting and serving the in- 
terests of the small inventor, will seek 
to place inventions before industrial 
executives who are in need of new 
products for their particular industries. 
The Society has set up a service through 
which it will furnish industrialists 
with the names of new inventions in 
their fields plus putting them in touch 
with the inventors 

Sparkplug in the organization drive 
of the Society is Paul E. Holbrook, a 
retired Army lieutenant-colonel. The 
Washington chapter now has 50 mem 
bers and chapters are expected to be 
organized soon in Detroit, Pittsburgh, 
New York and Boston, as well as 
other cities 
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NEW CHIEF EXECUTIVES of national 
Gear Manufacturers Association (left) 

Plastics Industry (right). Mr. Walker is vice-president of the Philadelphia Gear 
Works, Inc.; Mr. Gooch is treasurer of the Worcester Moulded Plastics Company. 






























































societies are F. W. Walker, American 


and Horace Gooch, Jr., Society of the 





Experimental Techniques 
Emphasized At Stress 
Society Meeting 


THE DEFINITELY GROWING TREND to 
ward the application of experimental 
techniques was emphasized at the 
Spring meeting of the Society for Ex- 
perimental Stress Analysis held in De 
troit, May 19-21. In the past, the 
Society has centered many of the dis 
cussions around the development of 
instrumentation for these techniques 

An outstanding paper on the “Use 
of Strained Wire As A velocity Meter” 
was presented by C. ¢ Perry, of Gen- 
eral Motors. Because mechanical veloc 
ity meters, such as pitot tubes, orifices, 
propellers are inherently inaccurate 
in measuring fluid velocities, it was 
decided to investigate electric meters 
using strain gage wire as the velocity 
strain gage element. The theory was 
that a fine wire suspended between two 
parallel walls of a channel in a plane 
normal to the axis of flow would be 
subjected to hydraulic drag from the 
passing fluid. The wire should then 
elongate parabolically downstream, and 
therefore undergo a change in resist 
ance. The paper described an experi- 
mental setup of such a wire 

Broughton and Clark and Corten 
analyzed experimental strain data on 
curved beams having I-and T- sections 
Results showed that the inner flange 
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las a tendency to act independently 
of the beam as a whole, thereby in- 
validating the assumption that plane 
sections remain plane 

The strains developed in bolted 
joints that are loaded perpendicular to 
the surfaces of contact of the two 
members, and where no_ shearing 
forces act on the plane of contact or 
on the bolts, has been investigated by 
Dolan and McClow, of the University 
of Illinois. They found that a decreas- 
ing stress range and maximum stress 
in the bolt occurred if the bolt was 
replaced by one having a lower mod 
ulus of elasticity. Some equations 
based on simplified assumptions of the 
behavior were derived to provide a 
means of approximating stresses in 
the assembly. 

One of the outstanding papers was 
presented by E. E. Weibel, University 
of Colorado, on the subject of ‘‘Elas- 
ticity and Friction in Toggle Systems.” 
Many handbooks give the formula 
O/P equals tan @ for the mechanical 
advantages of the toggle. This as 
sumes no friction and neglects the 
mechanical characteristics of the sys 
tem of which the toggle is a part. Mr 
Weibel investigated the influence of 
elasticity and kinematic factors in the 
input and output parts. Friction was 
similarly investigated, and the results 
of the study were presented in analyt- 
ical and graphical forms, suitable for 
the designer 
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MEETINGS 


July 14-15 
THE MAGNESIUM ASSOCIATION 
Quarterly Meeting; Hotel General 

Brock, Niagra, Canada. 
July 20-22 

PresseED METAL INstTITUTE—Na- 
tional Conference; Hotel Cleveland, 
Cleveland, Ohio 


July 21-22 
INSTITUTE OF AERONAUTICAL SCI- 


ENCES—Summer Meeting; IAS Build- 
ing, Los Angeles, California. 


August 15-17 

SocIETY OF AUTOMOTIVE ENGI- 
NEERS—West Coast Meeting; Hotel 
Multnomah, Portland, Oregon. 





August 23-26 

AMERICAN INSTITUTE OF ELEC- 
rRICAL ENGINEERS—Pacific General 
Meeting; Fairmont Hotel, San Fran- 
cisco, California. 


September 12-16 

INSTRUMENT SOCIETY OF AMERICA 
Annual Meeting; Municipal Audi- 
torium, St. Louis, Missouri. 


September 12-16 

AMERICAN SOCIETY OF MECHAN 
ICAL ENGINEERS—Industrial Instru 
ments and Regulators Division Con- 
ference and Exhibit; Municipal 
Auditorium, St. Louis, Missouri 


September 13-15 

Society OF AUTOMOTIVE ENGI- 
NEERS—Tractor Meeting; Hotel Schro- 
der, Milwaukee, Wisconsin 


September 26-28 

NATIONAL ELECTRONICS CONFER- 
ENCE; Edgewater Beach Hotel, Chi- 
cago, Illinois. 


September 28-30 

AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Fall Meeting; Law- 
rence Hotel, Erie, Pennsylvania. 


September 29-30 

THE MAGNESIUM ASSOCIATION— 
Summer Meeting; Greenbrier Hotel, 
White Sulpher Springs, Virginia. 


October 5-8 

SociETY OF AUTOMOTIVE ENGI- 
NEERS—Aeronautic and Aircraft Meet- 
ing and Engineering Display; Bilt- 
more Hotel, Los Angeles, California. 
October 10-14 

AMERICAN SOCIETY FOR TESTING 
MATERIALS—West Coast Meeting; 
Fairmont Hotel, San Francisco, Cali- 


fornia 
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For Uniform High Energy — 
in EVERY Application, use 


INDIANA permanent MAGNETS 


THIN-WALL ALNICO RINGS 


, All sizes of thin-wall, ring-type 
ee magnets for television 
ocus coils. Indiana quality assures 
a strong magnetic field. 


“1ON-TRAP” PERMANENT MAGNETS 


Permanent magnets to deflect electrons out 
of the ion-electron stream. Made of Alnico 
and Cunife in all diameters and forms. 


PERMANENT MAGNETS FOR 
PHONOGRAPH PICK-UPS 


Indiana permanent magnets for transforming 
mechanical energy into electrical energy 
cover the full range of physical poepentinn, 
sizes, and shapes. For phonograph pick-ups, 
microphones, electric organs, etc. 


PERMANENT MAGNETS FOR SPEAKERS 


Indiana permanent magnets for transform- 
ing electrical energy into mechanical energy 
in loud speakers, telephone receivers, polar- 
ized vibrators, electric clocks, etc. Indiana 
has the right permanent magnet for each 
need. 


PERMANENT MAGNETS FOR INSTRUMENTS, 
RELAYS, AND CONTROLS 
A complete variety for ammeters, galvan- 
ometers, light meters, voltage regulators, 
switches, polarized relays, etc. Indiana brings 
you the latest methods and techniques. 


PERMANENT MAGNET SUB-ASSEMBLIES 
Assemblies, of which the permanent magnet 
is a part, designed to meet your specifications. 
Furnished for all requirements. 







INDIANA 


PERMANENT 
MAGNETS 


SP Reeatis4«r s 


@ Look to INDIANA for quality permanent magnets—for 


skill in manufacture—for cost-cutting engineering aid. Strict 


supervision in every step of production is your assurance of 


exact magnetic and mechanical characteristics. 
ALL MATERIALS e¢ ALL SIZES ¢ ALL SHAPES 


INDIANA—the world’s largest exclusive producer of per- 


manent magnets, and the only manufacturer furnishing all 


commercial grades of permanent mag- 
net alloys—has the know-how and fa- 
cilities to develop and produce the per- 
manent magnets you require. More 
than 30,000 different needs have 
been met successfully by INDIANA 
“packaged energy.” Write today. 


Sales Offices Coast to Coast 


Boston 16, Mass., 258 Park Square Building 
Cleveland 14, O., 508 Hippodrome Building. 
Detroit 2, Mich., 908 Fisher Building. 

Los Angeles 15, Calif., 1151 S. Broadway 
New York 17, N. Y., 51 East 42nd Street 
Philadelphia 7, Pa., Real Estate 
Rochester 4, N. Y., 519 Sibley 
Washington 7, D. C., 1011 New Hampshire Ave. 


Ask for Book No. 4B-7 


Trust Bldg 


lower Bldg 
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INDIANA'S wide 
variety of magnet 
alloys permits precise 
selection. 
CAST 
Alnico, I, Il, tl, 
Iv, V, Vi, Xu 
Cobalt 
Cunico 
Indalloy 
SINTERED 
Alnico ll, IV, 
Indalloy 
Vectolite 
DUCTILE 
Cunico 
Cunife I, ll 
Silmanal 
FORMED 
Chrome 
Cobalt 
Tungsten 
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VALPARAISO, to Coast 
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Nomogram to Determine 


Parallel Axis Moment of Inertia 


HERBERT F. BARIFFI 


Consulting Engineer 


ONE METHOD of 
moment of inertia of a mass through it 


determining the 


center of gravity is to suspend the mass 
from a knife-edge. Such an arrange 
ment, using a piece of keysto k for 

If this 
ompound gravity pendulum, which is 
in effect what the setup amounts to, 1s 
set swinging and the arc of 
limited to about 6 deg double ampli 


knife-edge, is shown in Fig. 1 


swing 1s 


tude, the moment of inertia about the 
support axis is equal to 


r Wi 
be 
where 
I moment of inertia about suy 
AXIS 
i weight of mass, Ib 
oscillation period, sec 
L distance between center of gravity 


and support aXis, in 


lo find the moment of inertia about 
center of gravity the following equa 
tion can be used 


W 


where 
acceleration of gravity, tt per se 


Substituting /, value from Eq (1) into 


Eq (2) 
i i 
Ls t a : 
tr 32 & 12 
Simplifying 
/ WL \O 02533 0 002588] 


This Eg (3) will give values of /,, in 
in. lb sec? 

The nomogram illustrated 
used to solve for /,, with values of /, 
L and W’ known 


can pe 
To use this nomo 
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gram start with a value ¢ on the inner 
left-hand A scale, pass through a value 
of L on the A curve to the right-hand, 
or turning axis. Then, follow a straight 
line from the turning point through a 
value of W” on the A diagonal, 
return to the left-hand axis, reading 
I, on the outer scale. By using the 
right-hand J and ¢ scales, and working 
to the left over the B curve for L, the 


and 
































Fig. 1—Connecting rod suspended from 


keystock 


same problem can be 
larger values of /. 


solved 


EXAMPLE: Given a pulley of 8 Il 
weight, L equals i0 in., ¢ equals 1.5 
sec. Find J,, 

SOLUTION: Starting at equals 1} 
on inner A scale of left-hand axis 
follow the dotted line through curve 


A at L equals 10 to the turning line 
go back through W" equals 8 on diag 
onal A to I, equals 2.5 in. Ib se 

It should be noted that the effects of 
L and ¢ are 


screened in the equation 
However, / 


is directly proportional 


to W’, and this fact permits the un 
limited extension of the nomogram’s 
use 


Suppose, in the 


had been 880 Il 


above example, II 

It would appear that 
tt 

this value ts too large for the W” scale 

but Eq (3) can be 


WL 


written 


0 02533 0 0258s ] 

So, in this case, assume & equals 111 
and use the nomogram as above with 
W" equaling 8, and read I,,/ 4 equals 
2.5. Now merely multiply this value 


by 110 to find 275 in. Ib se This 1 
the true value of /,, 
An unusual feature of this nomo 


gram is the relation between the valuc 
of ¢ and L 
assumed at random for trial of nomo 
gram For example, a scant 
1.81 and L 30 
also passes through L = 2, 
that two different suspension 
lengths will satisfy the same result 
One of these lengths is an extraneou 
value as the previously outlined exper 
ment will indicate. Furthermore, 

is always larger than 0.31936 \/L 
when inch and second units are used 


these quantities cannot 


accuracy 
passing through / 
thus sug 
gesting 
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@ Increased production facil- 
ities for die castings made 
possible through the famous 
Auto-Lite “controlled metals” 
processes are now available. The opening of the great 
new Lockland plant of Auto-Lite, combined with the 


enlarged facilities at Woodstock, Illinois, greatly increases 
Auto-Lite’s ability to furnish high quality die castings. 


THE ELECTRIC AUTO-LITE COMPANY 
> Die Casting Division, Woodstock, Illinois 
ua 600 S. Michigan Ave. 723 New Center Bldg 


se Chicago 5, Illinois Detroit 2, Michigan 
mr 





Catalog will be sent on request. 
Write on your company letterhead. 
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Nomogram to Determine Parallel Axis Moment of Inertia (continued) 
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If heat reflectivity is the big problem in your prod- 
ucts or equipment, Armco Aluminized Stcel may 
be your most efficient and thrifty answer. 

This special aluminum-coated steel bats back 
about 8b¢ 


cording to tests made under various service conc 


of the radiant beat sent against it, ac- 
{i- 
tions and temperatures. This means less fuel is re- 
quired to maintain constant temperatures, because 


the radiant heat loss with Aluminized is approxt- 


Lc ste 


Ps | Bats 





mately 267. Many other metals lose more than 


50; of their heat reflectivity after a few exposures. 

Important as heat reflectivity is in many products, 
this is only one of the desirable advantages of 
Armco Aluminized Steel. It shows little or no heat 
discoloration up to 900° F., and resists destructive 
heat scaling up to 1250° F. And your products get 
the creep strength, impact resistance and rigidity 
of steel at elevated temperatures. 

Look over the list of typical applications for 
Armco Aluminized Steel. If your products are simi- 
lar to any of these, it may pay you well to run a 
trial lot with this relatively low-cost coated steel. 
Armco Engineers will be glad to work with you. 
Write Armco Steel Corporation, 3079 Curtis Street, 
Middletown, Ohio. Export 


Armco International Corporation 


are your products listed here ? 


AGRICULTURAL: Crop Drier Parts, 
Stoves. 

AUTOMOTIVE: Mufflers, Tail Pipes. 
HOT WATER HEATERS: Inner Casings (gas-fired), Wrap- 
pers on Elements (electric). 

INFRA-RED OVENS: Reflector Plates. 

RANGES: Broiler Parts, Oven Baffles or Deflectors, Oven 
and Door Liners. 


SPACE HEATERS: 


Tobacco Curing 


Baffles (gas and oil), Combustion 






BANC 
ARMCO STEEL CORPORATION Va 
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Chambers, Heat Exchanger Tubes, Grilles (gas), Heater 
Elements (electric), Reflectors. 

MISCELLANEOUS: Aircraft Firewalls, Bakery Oven In- 
teriors, Baking Pans and Covers, Barbecue Grilles, Bun 
Pans, Dry Kiln Door Liners, Commercial Toaster Liners, 
Cookie Pans, Cracker Pans, Heat Treating Ovens, Hy- 
drogen Annealing Boxes, Percolator Bottom Plates, Ster- 
ilizer Bases and Ovens, Toaster Grill Base, Warmer Door 
Panels. 
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Corrosion Guide for Fasteners 


H. M. HARPER COMPANY ing chart are all based on the assump- come in contact with fasteners are 


tion that the metals listed will be such listed below, it is important to re- 
WHEN EVALUATING MATERIALS from holding members as screws, bolts, member that no condensation of data 






























‘ i. the standpoint of corrosion resistance, studs, and the like. Thus, the mate- such as this can give complete accuracy 
the physical form in which the ma- rials would be rated differently if used | Consequently, this table should only 
terial is to be used must always be con- for tanks, pumps, or valves. be used as a guide to the selection 
sidered. The ratings in the accompany- Although many liquids which may of proper fastener metal 

‘ 

: \e KEY; E-excellent G-good F-fair NG-no good See end of table for key to numbers 

Bruss * m= Stain- Bras rae 
and Silicon’ Monel Types | Types I and Silicon | Monel 
Naval Bronze Meta 410) 302 Type Copper Naval Bronze Meta ( er 
Brot 416 and 308, 304 t B 416 and 
430 and 30s 430 
Acetate Solvent Magnesium Hydroxide ' E I I I I I 
Crude F ( G G k I G Magnesium Sulfate ; I I k I } I 
. Acetic Acid Mercurie Chlorid NG NG NG NG NG I NG 
Crude } NG ( I G Natural Gas G I I I I I I 
Acetic Anhydride Nt ‘ G NG G I G Nickel Chorid NG I G NG I ( } 
Acetone I I k I I I E Nickel Sulfate F I F ( I G 
Acetylene NG G I I I NG Nitrie Acid NG N NG ( ( G NG 
Alcohols G I I I I I I Oleie Acid k G I ( i } G 
Aluminum Sulfate I G Ni I G G Oxalie Acid F G E F G I G 
Ammonia Ga NG 2 I I E 2 Oxygen I I I E I I I 
Ammonium Chiorid t G 1 I I I G Palmitic Ac ! G E G G r G 
Ammonium Hydroxid NG N I k I I NG Petroleum () 
Ammonium Nitrate NG I i I I I I Sour F NG NG I I I NG 
Ammonium Phosphate Petroleum © 
Neutral I F G G I I I Refined I I E I I I I 
Ammonium Phosphate Phosphorie Acid 25 NG G G NG } } G 
Acid I F ( I G I } Potassium Chlortd } G I } G I G 
Ammonium Sulfate } I G ( I I I Potassium Hydroxid NG I E I E I I 
} | Asphalt i I i | I Potassium Sulfat G I E I I I I 
Beet Sugar Liquors G I I G I k k Propane... E I E I I I I 
Be © Benzol I I I I I I I Shellac G k E I I I I 
Benzin } I I I E I I Soda Ash (Sodiu 
Borax G G I I I I ( Carbonate G G I k I I I 
Boric Acid I G I I ( I G Sodium Bicarbonat I I F I I I I 
Butane, Buty Sodium Bisulfat F G I NG N I ( 
Bitadiene I I I I I I I Sodium Chlorid: F G I I G I 
Calcium Bisulfite NC ( NG NG G I G Sodium Cyanide NG NG G I E I Ni 
Calcium Hypochlorite } } I NG I G } Sodium Hydroxide NG F k I I I } 
Carbon Dioxide (Dry I } E I I I I Sodium Nitrate F G E I E I 
‘ Carbon Dioxide (Wet F G G I I I G Sodium Perborat« F G I k I I G 
Carbon Disulfide I NG I I I NG Sodium Peroxide I ( k I I I ( 
Carbon Tetrachloride I I I I f I I Sodium Phosphat 
Chlorine (Dry G G } G G ( G Alkaline)... I G I I I I 

| Chlorine (Wet NG } } NG NG } I Sodium Phosphate 

Chromic Acid NG Ni I I ( } NG Neutral ( I I I I i I 

| Copper Sulfate NG } } I I } } Sodium Phosphat 

“| Ethers I ' } 1 1 i Acid } G i NG G 1 

aa Ethyene Glyco e i } } 1 i | Sodium Silicate I G 1 i ; I ( 

Ferric Chloride NG Ni NG NG NG NG N Sodium G I I I I I I 
Ferric Sulfate NG I I I I k I Sodium Sulfide NG NG k I I N 
Formic Acid I G G NG ( I ( Sludge Acid NG G G NG NG I ( 
Freon k I I I I I I Sulfur NG I I k I k I 
| Gasoline (Refined t 1 ! i k } } Sulfur Chloride NG | NG | G NG F C N 
Glucose k I } I I I I Sulfur Dioxide (Dr F I I i I I I 
Glycerine or Glycerol G I I I I I I Sulfur Dioxide (W NG G NG NG ( I 
Hydrochloric Acid NG I I NG NG NG } Sulfuric Acid 10 NG G G NG NG G 
Hydrocyanie Acid Sulfurous Acid NG G NG NG } G 
Hydrogen Cyanide NG Ni I i I NG Toluene or Tolu I I E I E I I 
| Hydrofluoric Acid } } I Ni NG NG I Turpentine k I I ; k I I 
Hydrogen Fluoride I I I G ( G G k I I I 
Hydrogen I I k I I I I dil G ; I I I I 
Hydrogen Peroxide NG I G k I I I Water (Fresh } G I I I k 
Hydrogen Sulfide Water (Salt k I I G ( G 
Dry I NG } G I h NG Zine Chloride NG I N N ( 
Hydrogen Sulfide (Wet I NG I } G I Zine Sulfate F I I I ( 
Lacquers and Lacquer 
} Solvents } I } I I I I Notes 1) Allo mtaining up to 60 percent copper acceptable; high copper alloys 
Magnesium Chloride k G I I “Ss I “ 2 Appare ~—g tant to dry gas at ordinary temperatures; attacked 
rapidly by hot and moist gas 
Hq 
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The modern Gar Wood Load & Packer for garbage and rubbish. 


+ 


another use for 




















The high corrosion-resistance and dura- 
bility of N-A-X HIGH-TENSILE makes it 
ideal for use in garbage disposal trucks 
and similar applications. Another reason 
why industry is rapidly changing to 
N-A-X HIGH-TENSILE. 


GREAT LAKES STEEL 


N-A-X Alloy Division ¢ Detroit 18, Michigan 
UNIT OF NATIONAL STEEL CORPORATION 
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NEW MATERIALS AND PARTS 








INDEX OF ITEMS 
Product Manufacturer Page Product Manufacturer Page 
Adjustable Speed Drive, Pump, Small Centrifugal 
Miniature neces Metron Instrument Co 170 fater .. : Thompson Products, Inc . . 164 
Air Valves, Solenoid Valvair Corp. 168 Rectifier Cell, 
Ball Bearing Units, High Voltage Selenium General Electric Co 164 
Low Speed Minnesota Bearing Co 174 Relay, Delay Eagle Signal Corp 172 
Clamp, Grommet Sterling Enterprises, Inc 164 Resistors, Small , Wilkor Products, Inc 174 
Clutch, Lightweight The Salsbury Corp 172 Rubber, Closed-Cell Expanded.Great American Ind., Inc 168 
Clutch, V-Bele Tann Corp. .... 163 Rubber, Odorless, Tasteless The Stalwart Rubber Co 166 
Comparator, Electronic Merz Engineering Co 166 Sealing Material Felt Products Mfg. Co 164 
Coupling, Ball Joint Kelite Products, Inc 174 Servo Motors, Small Square D. Co 170 
Drafting Instrument Charles Bruning Co., Inc 170 Screws, Small, Quick Seating. American Screw Co 163 
Engine, Small Gasoline. . Ubelhoer Bros., Inc 172 Socket Plugs, Hex Allen Mfg. Co 170 
Engines, Gasoline Briggs & Stratton Corp 163 Speed Control, Variable Speed Selector, Inc 166 
Motor, Synchronous Electric Indicator Co 168 Valve, Air Control The Bellows Co 174 
Motors, Jet Pump Brown-Brockmeyer Co. 172 Valve, Air, Water Leslie Co 168 
Nylon, Graphite Filled The Polymer Corp 166 Valves, Packless Solenoid Automatic Switch Co 172 
Polish, Chemical Allied Research Prod, Inc 174 Valves, Pilot Modernair Corp 166 


V-Belt Clutch 


Congress Drives Div., 
Drive, Detroit 34, Mics 


Tann Corp., 3750 E. Outer 


New clutch consists of a split pulley, the flanges of which 
can be separated or closed by a flick of the finger. When 
the flanges are separated the belt rests on a sleeve becween 
them, without motion or friction. Vhe load is picked 
up gradually, allowing the use of a smaller electric motor 
or gasoline engine than would have to be used with a 


a 


high initial torque. Clutch is available in four sizes for 
“A” belts, covering outside diameters from 2.5 to 4 in 
and pitch diameters from 2.35 to 3.85 in. Four sizes 
for ‘‘B” belts include outside diameters from 2.5 to 4 
in. and pitch diameters from 2.2 to 3.7 inches. The 
overall length of all models is 3.25 inches. 


Gasoline Engines 
Briggs & Stratton Corp., Milwaukee, Wis. 


New models, Nos. 9, 14 and 23, are 4-cycle, air cooled, 
gasoline engines rated at 2.16 to 3.1, 3.56 to 5.1 and 6.5 
to 8.25 hp, respectively. Engines are available with 
either plain or ball main bearings and have an inclosed 
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adjustable governor which operates in oil. A new vacuum 
breather and spring loaded oil seals prevent oil leaks. 
A new feature, the Magnematic ignition system, consists 
of a breaker box unit externally mounted on the crank- 
case and containing breaker points, condenser, manual 
stop switch, and remote stop switch terminal. This sys- 
tem provides high voltage at low speeds, together with 
an automatic spark retard and advance, giving the engine 
easy starting characteristics 


Small, Quick Seating Screws 
American Screw Co., Providence 1, R.1 


Screwstick is a one piece stick of identical small screws 
which are seated by pneumatic, electrical, spiral, or hand 
rachet drivers and then twisted off. Screws are twisted 
off automatically and the fastening made when prede- 
termined torque is reached. Then as a tightened screw 
is freed from the neck, the next screw in line is auto- 
matically advanced. Amount of torque is controlled by 
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the cross-sectional area of the neck joining screws. The 
head of the driven screw is burnished smooth by the next 
screw to be driven. These screwsticks are available in 
Nos. 0, 1, 2, 3, 4 and 5 dia in mild steel, brass, and 


aluminum 


High Voltage Selenium Rectifier Cell 
General Electric Co., Schenectady 5, N.Y 

New high-voltage selenium rectifier cell, designed to p 

mit the use of a smaller stack to achieve the 

is rated at 18 v d-c output, a 50 percent increase over 

low-voltage cells. The new high-voltage cell can be 








used in rectifier stacks for installations where space 
limited and where the stack will not be requis to 
operate continuously 24 hr da for long periods An 
evaporation process whi h prov! les a Imform cowIneg 
of selenium on each cell assures uniform operation in 
electrical equipment requiring d power Illustration 
shows the saving in space when new cell is used 
Sealing Material 

Felt Products Mfg. Co., 1508 Carroll Ave., Chicago 7 


Il 


Felseal can be applied to any fibrous-type base material 
in film thicknesses of 0.001 to 0.005 i This modified 
polysulphide elastomeric coating is not materially affected 
by mineral or vegetable oils, fats or soaps, aliphatic and 
aromatic hydrocarbons, lower ak 
ride, or dilute acids and bases. It 
use as a sealer for transmissions, differentials, carburetors 
gear housings, timing case gaskets, and other applications 


ohols, carbon tetrachlo 
is especially suited for 
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where high temperatures, extreme cold, gases or solvents 
may create a sealing problem. Base materials, such as 


chipboard, treated paper and fiber, are furnished in 
0.010 to 0.125 in. thicknesses 





Grommet Clamp 
Sterling Enterprises, I Berlin, ¢ 


This new clamp fits over the neck of a resilient grommet 
or bushing and exacts an even pressure on the grommet 
which, in turn, clamps the material in its walls. A rubber 
able held by a grommet clamp ts not distorted in any 


way, and may be reused any number of times. The clamp 





viece, and is shaped from rounded stock 
ite sharp edges. It has a strong gr 
} 


] + 


irect pull generally in excess of the weight of the 


IS one to elimi 


> that will withstand 





e to which it is attached 


Small Centrifugal Water Pump 





Thompson Products, Inc., Cleveland 17, O1 
Powered with a 1/25 hp motor, the pu is capabl 
of circulating water or other coolants in refrigeration, air 


mditioning, ventilating, and other applications wher« 


flows at low pressures are required. The p 


imp body and 

impeller are machined from brass castings, the inlet 

over plate is a brass stamping, and the impeller is 

mounted directly on an extended stainless steel motor 

shaft. These non-corrosive materiais make the pump 

ompletely rust proof. Available for 115 or 230 v, 5O o1 
| { 


Ycvele a ind 115 or 230 v direct current 
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CLUTCH HEAD Brightens the Profit Picture 
with 15% to 50% Assembly Increases 


Here is how CLUTCH HEAD’s modern design meets today’s competitive selling problem of ‘‘How to Produce More 
for Less’’... by effecting time and cost savings that quicken production steps all the way down the assembly line. 


High Visibility of the roomy recess presents an easy-to-hit tar- Up to 214,000 Screws Driven non-stop by the Type “‘A”’ Bit 
get. “Green” operators require no break-in. They drive ... without interruption for tool change or reconditioning. 
with speed and confidence that checks out slow-down Add to this record performance the fact that a 60-second 


hesitation. omthe-spot operation restores this bit to original efficiency 


Chewed-up Heads Eliminated because dead-center entry with ... repeatedly. 
the Center Pivot Column prevents driver canting and 
makes straight driving automatic. 


Safe Non-tapered Driving climinates the danger of driver 
skidding from “‘ride-out"’ as set up by tapered driving .. . 
an important safety factor for the protection of manpower 


The Lock-On Overcomes Fumble Spots. A reverse turn of the 
bit in the recess forms a frictional hold that unites screw 
and bit as a unit. This permits quick, easy one-handed 
reaching to inner spots. 


and material. Speeds Field Service Too. With the Type ‘‘A’’ Hand Driver, 
Zero in Skid Damage is reported by CLUTCH HEAD users. The field service men find it easy to withdraw ‘“‘frozen”’ screws 
all-square contact of the straight-sided driver with the undamaged and safely held by the Lock-On on the end 


of the bit for re-use. 


Common Screwdriver Operation. This is the 
ONLY modern screw with a recess basically 
designed for operation with a flat blade... 
which need only be reasonably accurate in 
width. Important to simplified field service. 


straight-walled recess makes high torque driv- 
ing almost effortless. 

A Fatigue Factor Disposed Of. Absence of end pres- 
sure means safer, faster, easier driving. No end- 
of-the-shift lag means more screws driven for 
higher production. 


These highlights of America’s Most Modern Screw 
are fully detailed and illustrated in the NEW CLUTCH 


HEAD BROCHURE. Send for your copy and indicate 
the sizes and types of screws that interest you. 


UNITED SCREW AND BOLT CORPORATION 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 
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Electronic Comparator 


Merz Engineering Co., Indianapolis, Ind 


Merz Pico Surface Comparator electronically checks sur- 
face of machine parts against an approved sample. The 
instrument is portable and needs no accessory equipment 
or skilled operator; weighs 15 Ib and operates from 110 
v, 60-cycle outlet. Readings are taken by pressing head 
against surface to be checked, touching actuating button 
and comparing meter reading against master reading 
lhe area of exploration is some 500,000 times greater than 
with tracer methods, and work is not scratched 


Graphite Filled Nylon 
The Polymer Corp., Reading, Pa 


Called ‘‘Nylatron G,” new graphite-filled nylon is avail- 
able in the form of rods, strips and cylinders. The new 
material has better wear resistance and frictional proper 
ties than unfilled nylon, and is useful where a combina- 
tion of rubbing and impact is involved, or where normal 
lubrication is impossible. Well suited for use as dry 
bearings, it can also be used for cams, cam followers, 





gears, washers, oil seal rings and valve and pump pack 
ing. It is available in a range of rod diameters from 
6.100 to 23 in. Sizes of cylinders range from 2 to 7 in 
OD with varying wall thicknesses, and in strips from 


0.010 to 0.090 thick, and up to 2 in. width 


Pilot Valves 
Modernair C rp., 4222 Hollis St., Oakland, ( 


Designed for use in pneumatic or fluid operating circuits 
I 

the three or four-way 4 in. port size CRV valve can be 

used for remote control of single or double acting air 
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devices. It can be installed as a two-way valve by plugging 
one of the ports in the three-way model. The construc 
tion features the use of ““O” ring seals, which are replace 
able without disturbing piping connections. Also, new 
housing design incorporates an end-plate which secures 
the piston rod and prohibits the plunger coming out 
during installation og in operation 





Odorless, Tasteless Rubber 


The Stalwart Rubber Co., 166 Northfield Rd., Be df rd, 
Ohi ), 


This gum-based natural rubber compound is odorless, 
tasteless, and chemically pure under Pure Food & Drug 
Act specifications. It is for all types of food and chemical 
processing applications which require extreme purity of 
all materials coming in contact with the product. The 
compound withstands prolonged heat to 225 F and up to 
250 F for limited periods. It will not become brittle and 
crack at 0 F. Products fabricated from the compound can 
be molded, extruded, die-cut or lathe-cut into almost any 
shape Tolerances can be held to practical accuracy 


Variable Speed Control 


Speed Selector, Inc., 118 Noble ¢ art, Coeveland 13 
Ohio 


New assembly includes two variable pitch sheaves and 
control. A spring-loaded sheave is mounted on_ the 
motor shaft while the control sheave is mounted on the 
driven shaft. A regulating mechanism consisting of a 
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To figure out all the conceivable ways that physical 
characteristics, design variations and resistance prop- 
erties can be combined in Sirvene parts would be 
nearly impossible. And a great waste of your time, 
because only one combination will do the job for 
you. Sometimes even that combination seems im- 
possible—and that’s when you need the help of 
Sirvene engineers. Taking your spe- 
cific performance requirements, 
they'll assist you in perfecting the 
design, then work out the proper 
combination of oil-resistant elas- 


OTHER C/A 
PRODUCTS 


Penrecr 


SUVS 
Mechanical 
Leather 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299 Elston Avenue = SIRVENE DIVISION = Chicago 22, Illinois 





tomers, do the developmental work and produce the 
parts in quantity under strict laboratory control. 
You can depend on uniform quality and micrometric 
accuracy in every part. When you are in a tough 
spot for the right flexible part to do a critical mechan- 
ical protection or sealing job—and to keep on doing 
it under rough service conditions—call on Sirvene. 


Sirvene products include diaphragms, boots, gaskets, oil seals, 
washers, packings, and other special molded mechanical pliables. 


SLAY 


E\Vne 
A a 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
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hand wheel and bracket, adjustable to any application, 
opens and closes the control sheave. The changes in 
pitch diameter cause the standard V-belt to actuate the 
spring-loaded motor sheave, thus giving stepless speed 
control over a 6:1 range. Remote control can be applied. 
The drive may be used with motors up to one horsepower 


Solenoid Air Valves 

Valvair Corp, 454 Morgan Ave., Akron 11, Ohio 
This line of single-solenoid valves has a one-piece bronze 
base, powerful solenoid for positive seating and cool 


operation, a heavy sheet metal cover, “OU” type packer 
and shock-resisting clevis and clevis pin. It handles fil- 








tered and lubricated air with a pressure of 0 to 125 psi. 
Sizes offered are 4, 3, and 4 in., with all sizes available 
for 110, 220, and 440 v in both 50-60 cycle and 25 cycle 
current. Both 2 and 3 way open end exhaust, and 3 and 4 


way piped exhaust models are offered in all sizes. 


Air, Water Valve 

Le slie Co. 345 Delafield Ave., Lyndhurst, N. f. 
Valve is suitable for use with air, water, and other fluids 
of a non-corrosive nature up to 200 psi and 150 F for 
air and 180 F for water. It has a ball valve which closes 
tight with inlet pressure and will not collect dirt or other 
foreign matter. The steam is sealed by an O-ring not 
accessible to tampering or adjustment and eliminates a 
stuffing-box. The body is semi-steel, and has screwed 
connections of 4 in. size which can be bushed to } or 3 























inch. The valve is adjusted for control of pneumatic cyl 
inders on lifts, hoists, presses, etc., as a sm ll valve tor 
general service in shops, for control of flushing liquids 


and other such uses 
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Closed-Cell Expanded Rubber 
Rubatex Div., Great American Ind., Inc., 
New York 17, N.Y 


230 Park Ave., 


Unlike sponge rubber, in which air spaces are intercon- 
nected, Rubatex gas-expanded closed-cellular rubber has 
each nitrogen-filled cell completely encased. Because 
there is no escape of the nitrogen, the material is resilient 
buoyant, and does not conduct heat or absorb water 
Elasticity of rubber and compressibility of nitrogen give 
good shock absorbtion and make material useful for 
packing of fragile products, damping of vibration, impact 
fenders, weather stripping, expansion joint fillers, gaskets, 
refrigeration equipment, and electrical insulation. Mate- 
rial can be molded, die-cut, stamped, split, cemented, or 
formed by other conventional methods. Comes in sheets 
up to one in. thick, in natural or synthetic rubber 


Synchronous Motor 


Electric Indicator Co., Stamford, Conn. 


Model GH-371 hysteresis-type motor provides three syn- 
chronous speeds in one unit. Operation is switch-con- 
trolled (or can be relay-controlled) and provides for 
clockwise or counter-clockwise rotation. It is reversible 
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MORE ECONOMICAL TOO, because Nickeloid 
Metals require no plating, polishing or other finishing. 









LUSTROUS FINISHES, a variety of metals, 
patterns add beauty, sales appeal to a product. 








Redesigning with Nickeloid Metals 


to Lower Production Costs 


By CARL C. STRUEVER 
Gen. Mer., American Nickcloid Company 


Peru 4, Illinois 


NICKELOID METALS offer the prod- 
uct designer two important weapons 1n 
his war on costs: First, a production 
method that lowers fabricating costs 
by eliminating _ plating, polishing 
Second, a lustrous, appealing material 
that increases product salability thus 
helping sustain the high sales volume 
needed for low-cost, mass manufactur 
ing. These opportunities are present 
wherever bright metal can be used 
either functionally or as trim 


The Production Savings 


NICKELOID METALS are a “finished 


raw material. They are pre-plated, 
ready for fabrication and assembly 
without further finishing Plating 


operations are eliminated. Operations 
involving cleaning, buffing, polishing 
are eliminated, This means reduced 
production hours, smaller equipment 
needs, less storage and working space, 
small in-process inventories. Nickeloid 
Metals are always ready for immediate 


fabrication, in sheets or coils. The 
coils are available in widths from 1” 
to 24” for continuous feeding to high 
speed, automatic machines. — Fabrica- 
tion can move swiftly from raw ma- 
terial to finished product 
The Fabrication Techniques 
The highly polished finishes of 
NICKELOID METALS are not marred by 
any normal fabricating operation 
blanking, drawing, stamping, riveting, 
spot welding, soldering, etching. 
Where more severe fabrication is 
planned, the designer can in many 
cases still use a NICKELOID METAI 
Both sheets and coils can be pro 
vided with a special ““Mar-Not’’ pro 
tective coating a pressure sensitive 
paper, or a plastic film, that protects 
the finish during fabrication, then 
peels off easily and quickly 


A Variety of Metals 


NICKELOID METALS are platings of 
Chromium, Nickel, Brass or Copper 
to such base metals as Steel, Zinc, 
Brass, Copper or Aluminum. Some 
17. different Nickeloid Metals are 
available, each developed to meet cer 
tain specific design requirements 


beauty, durability, rigidity, heat-resist- 
ance, pliability, corrosion or rust re- 
sistance, cost considerations. From this 
wide range of metals the designer can 
select one which meets his exact needs 


Inspirational Patterns 


The designer will find among his 
NICKELOID METAL samples a range of 
metals, patterns and finishes that is 
truly inspirational These lustrous, 
eye-catching patterns can add a touch 
of beauty and distinction to even a 
purely functional application .. . can 
give a product the richness, the sparkle 
needed for success at point of sale 


“Sampler” for Designers 


Available on request are complete 
studies on the properties, applications 
and latest fabrication techniques for 
NICKELOW pre-plated METALS, includ- 
ing a complete variety of metal sam- 
ples. Manufacturers are invited to 
write for these portfolios as an aid to 
designing for lower production costs 
and increased product salability. 


AMERICAN Nickeloid 
COMPANY - Peru 4, Ilinois 
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while running, and can be changed from one speed for 
ward to a different speed reverse. Rated at 1/100, 1/60 
and 1/40 hp at 900, 1,800, and 3,600 rpm, respectively 
It operates from 115 v, 60 cycle, single-phase alternating 
current. Dimensions of motor are 43 in. dia and 52 in 
in length, excluding shaft 


Small Servo Motors 


Square D Co., Kollsman Instrument Dit 
Ave., Elmhurst, N.Y 


80-O8 45// 


New a-c servo motor gives high torque, high speed, low 
inertia, small size and light weight. This 400 cycle, 115 v, 
‘wo phase, four pole induction motor has a torque to 
inertia ratio of Therefore it is 


26,300 radians /sec /sec 





for the motor to reverse fully in two-tenths se 





t ossible 





pm. It delivers 23 


with the control 


trom 11,200 1 oz-in. stall torque which 
g voltage. This 


new motor is 1} in. dia by 13 in. long and weighs 6.1 


varies directly windin 


ounces. It is especially adapted to servo systems used in 
military and aircraft computers, automatic pilots, and 
fire control 


well as various laboratory 


computers, as 


equipment 


Miniature Adjustable-Speed Drive 


Me » Davtrament ¢ 132 Ly Tt.. Denver 9. ¢ 
New miniature vartable-ratio speed changer weighs less 
than six oz, delivers 70 oz-in. torque, and 0.025 horse 
power. It can be used on business machines, recorders 


ontrollers, computers 
} 


ind similar devices. Speed rang 
hn a ratio of 1 


is 36 to 1, wit 


f 


I eeds that 





adjustable between 1 to 6 increase 











D r aA RF 


S q 


S A 
ind 6 to 1 decrease 
A dial and pointer indicate ratio setting and the adjust 
ing knob is equipped with friction drag to prevent ratio 
wander. Operating speeds up to 20,000 rpm are prac 
tical, with maximum output torque obtainable at zero 
speed. Internal construction employs rollers and contact 
ing disks on input and output shafts. Speed is adjusted 
by changing the radius at which the rollers make con 
tact. ““Lock-up” devices are provided to increase contact ° 


pressure automatically when the load torque is increased 


Drafting Instrument “ih 
Charles Bruning Co., Inc.. 4754 Montrose Ave. ( 
cago Al, Ill 


Called the “Perspect-O-Matic,”” the new instrument at 
taches to any drafting machine and guides the drafts 


man’s pencil toward the established vanishing points from 


iny position on the drawing board. A small pulley is 
clamped over each of the chosen vanishing points, and 
the swinging left and right arms are held in strict 


alignment with these 


scale i 
points by a piano wire spring. To 
prevent scales from shifting under pressu 
a thumb operated By permanent lock 


ing, the 


| re of the pencil, 
brake is provided 
instrument can be used for isometric drawings 
onstantly diminishing gradua 


moves toward the vanishing point to 


The scales are marked with 
tions as draftsman 
keep dimensions in proportion. One edge of each scale 
is marked fr | Either 


ictionally and the other decimally. 





edge may be used uppermost hen » drafting machine 
is not available the “Perspect-O-Mati also. | 
attached to any standard parallel ruling stra edges ° 








Hex Socket Pipe Plugs f 


Allen Mfg. ¢ Hartford 1, ( 
Pine plugs are entirely pressure formed and threaded. This 
process gives a strong head and smooth, burnished threads 


Plugs are made 


for use in installa 
tions where a tight seal is essential, and any sort of seal 
ng compound would be inadvisable, par 
ticularly where pressures are involved. Such 
applications include refrigeration; marine, automotiy 
and aircraft fuel and oil line fittings; and drain and filler 
plugs. Threads are in accordance with Army-Navy Aero 
nautical specifications AN-P-363. A size range of 1/16 
to 1} in. ts available 


to provi le a tight seal 


unsafe ofl 


extreme 
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To those who design, specify or purchase 
Bronze Bearings, Castings or Babbitt Metal... 


This NEW CATALOG was made for you 


Here is a new, comprehensive catalog that will tell you how the facilities of National 
Bearing Division can cut costs for you and tie in with your own production. 
Write for your free copy today. Use the coupon below or clip it to your letterhead 


for this informative, useful 28-page book which will be sent to you free of charge. 


Here are some of the high points in the catalog that will interest you: 


Research Facilities used in producing better Bronze Methods used to produce precision finishes on Bearings 
Bearings and Castings. and Castings. 


; i Some typical products of National Bearing Division 
Engineering Processes that control adherence to speci- 


fications and quality Bronze Bar Stock, Bronze Alloys and their physical 
properties. 
The latest in Foundry Techniques that are used to obtain Babbitt Metals: their proper application and physical 
closer grained, closer-to-size castings. properties. 
| 


Please send me your new book describing facilities and meth 
ods of producing Bronze Bearings, Castings and Babbit Metals 


SEND FOR YOUR 


Name = ° o* Title 





Company 


AGGTOM. cc ccscccseses 


NATIONAL BEARING DIVISION 


4930 Manchester Avenue « St. Louis 10, Mo. 











PLANTS IN ST LOUIS, MO. « MEADVILLE, PA. + NILES, OHIO + PORTSMOUTH, VA. + ST. PAUL, MINN. + CHICAGO, ILL. 
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Valves 
Orane e, 


Packless Solenoid 

Automatic ee 
Valves are designed for handling 
steam up to 250 psi at 450 F. They 
are operated directly by a solenoid 
through a power-multiplying internal 
lever. Solenoids are protected with 
brazed core tube joints. Coils are of 
either a high temperature glass in 
sulated winding or silicon winding 
built for continuous duty 
Valves are supplied standard with cast 


Switch ¢ 


service 


bronze bodies, although cast iron 
bodies are available. Valve seats, disks 
and springs are stainless steel, and 


are operated by a stainless steel lever 
Valves are available with standard, 
explosion proof, or water-tight hous 
Pipe sizes are 4, 4, 3 and 3 in 


port sizes are ,*., 3, .3, and 3 inches 


Ings. 


Delay Relay 
Eagle Signal Corp., Malme, Il 

Relay, known as Timoflex, provides 
timed closing or opening of electrical 
circuits. Equipment is available in 
three basic models. One 
timing when the pilot switch is closed 
when the pilot 
when a pushbutton ts 

tarily provided by a 
slow speed synchronous motor with a 





model starts 


switch opens, and 


. , 
closed momen 


Operation 1s 





"79 
a) 


D P A ET S 


A L § N 


separate reset coil to release the timing 


mechanism. The timer is available 
with standard timing scales of 55 
sec, 54 min, 273 min, or 55 min 


Relay measures 3 x 4} in., and is pro 
} 


vided with a removable bakelite cover 


Jet Pump Motors 


Brow Bi bh yer ( 
Ohio 


Davt 


B-Line motors are available in ratings 
from 1/6 through 1 hp, with 40 ¢ 
rise, for continuous duty. They are 
the flat face type suitable for either 
vertical or horizontal mountings, with 
mounting dimensions identical for all 





ratings. Standard shaft extension or 
threaded shaft for direct connection 16 in. in height. Assembly employs 


aluminum in the cylinder head, con- 
necting rod, crankcase and piston. It 
has a 2 in. bore, 2} in. stroke, and 
7.07 cu in. piston displacement. Com 
pression ratio is 6.13 to 1. Ignition 
is provided by a high-tension flywheel 
type magneto with a dust shield. En 
gine has a centrifugal-type governor 
which is adjustable to full power range, 
and which can be cable controlled 


Lightweight Clutch 
The Salsbury Corp., 1161 E. Flor 


ence Ave ’ Le s Angeles E, Calif 


Salsbury Gripmaster automatic clutches 
are available for all standard makes of 
engines with shaft of 4 to 
14 in. and up to 10 horsepower. In 
operation of the clutch, steel balls in- 
closed in a garter spring, which con- 
trols engaging speed, act as the weight 
assembly. As engine speed is in 
creased above idling range, centrifugal 


$1Zes 





to the pump impeller (see illustration) 








can be furnished. Motors are avail force moves the weight assembly out 
able from 1/6 through 1 hp for single 
phase capacitor start induction run apjustme PLATE 
type, 115 or 115/230 volts. Single GARTER SPRING 
phase motors have an automatt ther 
nal overload protector. Two or three 
phase squirrel cage induction types, 
220 or 220/440 v, as well as com 
pound wound d-c motors of 115 or 
230 v are available from 4 to 1 horse 
power Ope 10n 1s at 3,450 rpm at 
60 cycles and 2,850 rpm at 50 cycles 
Small Gasoline Engine 
Ubelhoer B I) S48 Ke 
ton Ave., Buffalo 15, N.Y 
Ultimotor Model 12 is a 4-cycle en 
gine developing 13} hp at 2,300 rpm 


SET SCREWS 


OOO 
4: FOR ADJUSTING PLATE 


revolutions per 
Ib and. stands 


and hp at 


minute. It weighs 38 
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Why CRANE-fabricated pipe coils 
are the finest available 








SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 


Unusual assembly of Mu/tiple Cy- 
lindrical Pipe Coils. Fabricated 
header specially designed for ter- 
minal connections. 


The explanation is simple enough. Crane is the 
world’s foremost designer and fabricator of indus- 
trial piping equipment. Five Crane Shops, strate- 
gically located throughout the country, offer you the 
special facilities needed for fabricating pipe coils to 
precise requirements. 


No pipe coil design is ever too large or small... 
or too complex... for Crane Shops to handle. Skilled 
manpower and superior equipment combine to as- 
sure efficient fabrication of practically every size, 
shape and type of tubular material. 


Pipe coils of uniform accuracy and quality are as Ask your Crane Man for Pipe Coil 


Catalog 318—48 pages of helpful 


wal information for pipe coil specifiers 
ee and buyers. Includes diagrams of 
2 all common pipe coil designs with 


dimensions, and gives valuable en- 
be | gineering data on pipe coil mate- 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. | A — ATES ee 





near to you as your Crane Branch or Wholesaler. 
You get complete local service. Talk it over with 


— 


your Crane Representative. 


Branches and Wholesalers Serving All Industrial Areas 


[444-344 4d ds ee : 


PLUMBING 
VALVES AND 
FITTINGS HEATING 
PIPE 








FOR EVERY PIPING SYSTEM 
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radially in the sliding ramp. This 
causes the driving member (sheave or 
sprocket) to be gripped between clutch 
facings. This series of clutches quickly 
develops its maximum torque. May 
be used with light agricultural equip- 
ment, power lawn mowers, power 
saws, motor bikes, small generators 
and similar units. 


Small Resistors 
Wilkor Products, Inc., 3845 W 
150th St., Cleveland 11, Ohio. 


Small carbofilm resistors, for use in 
the manufacturing of miniature elec- 
tronic units. Available in sizes from 
3 to 1 watt, in values from 20 ohms 
to 5 megohms and with tolerances of 
4 to 1 percent. Smallest 
line measures 1/16 in. dia over caps, 3 
in. all-over length, with 14 in. tinned 
copper leads. Insulation optional 


resistor in 


Low Speed 
Ball Bearing Units 
Roberts Machine Works, Minnesota 


Bearing Co., 1619 Hennepin Ate., 
Minneapolis 3, Minn 


New series includes both pillow 
block and flange units in sizes for 
shafts from } to 14 in. dia. Units are 
run with medium loads and 
shaft speeds up to 1,000 rpm, and are 
recommended for use with farm ma 
chinery and conveyor equipment. One 
piece housings are made of cast iron, 
and are equipped with standard grease 


to be 


174 


N 


fittings. Allowance is made for normal 
misalignment of the shaft. Bearings 
move in alloy steel races with the 
inner race locked on the shaft by two 
set screws spaced 90 deg. apart 


Air Control Valve 
The Bellows Co., 222 W 
S., Akron, Ohio 

Solenoid-actuated air control valve 1s 

operated by the air it controls. Assem 

bly consists of a cast bronze body with 

a single air inlet, electrical terminals 

and a cylinder in which floats a light 

weight piston. This piston engages 
and shifts a 4-way air valve. The caps 
inclosing each end of the cylinder hold 

8 v solenoids which release the full 

pressure of the air supply line to 

drive the piston. The solenoid plung 
ers have only a 1/32 in. movement 

Valves are adapted to direct connection 

or remote control of any standard air 

cylinder and will operate with 5-150 


Marke 


rz 6S 6 6ElhUmS 


lb air 


line Available in } 
and j in. port sizes, valves come com- 
plete with a special transformer to 
reduce normal line voltage to the re- 
quired 8 volts. 


pressure 


Ball Joint Coupling 
Kelite Products, Tn 


Terminal Annex, L 


Calif. 


Box 


Angeles 


2917, 
54, 


The Kelite swivel ball joint will turn 
20 deg in any direction with no re- 
striction of flow. It absorbs vibration 
and movement in all installations 
where pipe cannot be rigidly sup- 
ported. Leakage is eliminated by an 
“O” ring which gives a positive seal 
at any pressure. The greater the pres 
sure, the tighter the seal, yet free 
movement is maintained at pressures 


far beyond normal requirements. The 
standard 3 in. joint is good for pres 
sures from } oz to 150 Ib psi, and for 
temperatures up to 350 F. Models 
for any size pipe and for higher pres 
sures and temperatures are available 


Chemical Polish 


Allied Re search Products 1 

E. Monument St., Baltimore 5, Md 
Known as Iridite Metcote, chromate 
type chemical polish is for use on 
copper, brass and bronze surfaces 
Applicable to sheet, rod, castings or 
forgings, polish produces a corrosion 
resistant surface and a paint base in 
addition to its polishing action. Coat 
ing is applied by a non-electrolyty 
dip, and work being processed does 
not become etched, even long 
immersion periods 


1OO4 


after 
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LINEAR MOTIONS 








THE COMMERCIAL GRADE SERIES B 


Sliding linear motions are nearly always trouble- 


volume produced products where super precision 
some. Thousands of progressive engineers is not essential. Alert designers can now make 
have solved this problem by application of the tremendous improvements in their products by 
Precision Series A Ball Bushing using Ball Bushings on guide rods, recipro 
The low-cost Commercial Grade Series B i 
bearing is now added to the Ball Bushing line and 
offered to original equipment manufacturers 


cating shafts, push-pull actions, or for support 
of any mechanism that is moved or shifted in a 
i straight line. 
This ball bearing has been developed for Competition is returning. Up-to-date engi 
support of linear motions in competitively priced i j 


¢ LOW FRICTION 
¢ ELIMINATE BINDING AND CHATTER 


° SOLVES SLIDING LUBRICATION PROBLEMS 
¢ LASTING ALIGNMENT 


¢ LOW MAINTENANCE 


Y,”, %” and 1” 
shaft diameters 


¢ LONG LIFE 


Write for new literature 


covering both the Series A 
and Series B Ball Bush- 
ings and the name of our 
representative in your 
city. No obligation 





THOMSON INDUSTRIES, INC 
| Dept F 


MANHASSET, NEW YORK 


PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS—A MAJOR IMPROVEMENT AT A MINOR COST 
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DC Silicone (Life-time) 
Lubrication Pays Dividends 


The more progressive manufacturers of elec- 
trical equipment have found that DC Silicone 
(life-time) lubrication gives their customers long 
term, trouble-free service. That's true in motors 
ranging from industrial units to the “flea-power” 
synchronous motors used in the kilowatt demand 
meters and time switches made for electric utility 
compani . These devices must 
give several years of c s and absolutel 
accurate service whether they're installed in the 
North where temperatures drop to — 40°F. or 
in the South where internal 
reach 180°F. 








temperatures 





PHOTO COURTESY SANGAMO ELECTRIC COMPANY 


DC 33 Silicone Grease retains its consistency to 
permit timing motors in demand meters and time 
switches to operate at constant speed in spite of 
vorying climatic conditions 


Sangamo engineers specified DC 33 Silicone 
Grease for the bronze sleeve bearings of these 
small synchronous motors after extensive com- 
Porative testing. Their tests proved that DC 33 
was superior to any other lubricant for this 
application because it is practically non- 
volatile, heat-stable, and because it has low 
torque at low temperatures. Final proof is the 
fact that thousands of these little motors have 
given faultless service ever since Sangamo 
started to use DC 33 Silicone Grease over 3 
years ago. 

In oven and toaster timers, parking meters, 
wind velocity indicators and in the permanently 
sealed bearings of industrial motors, Dow 
Corning Silicone Oils and Greases have made 
permanent lubrication a practical reality. You 
can obtain more information about Dow Corning 
Silicone Greases from our nearest branch office 
or by writing for data sheet No. D5G6. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta ¢ Chicago © Cleveland ¢ 
los Angeles © New York 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 


Dallas 
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NEW BOOKS 





Photoelectricity And 
Its Application 


V. K. Zworykin, Director of Elec- 
tronic Research, Vice President and 
Technical Consultant, Radio Corpora- 
tion of America; E. G. RAMBERG, Re- 
search Physicist, R. C. A 
Division, Princeton, N. ]. Third Edi- 
tion, revised. 478 pages, 6 x 9 Im. 
Published by John Wiley & Sons, Inc.. 
New York, N. Y. $7.50. 


Laboratorie f 


This is the Third Edition of a book 
that endeavors to familiarize the reader 
with the properties, preparation and 
use of photoelectric devices. The em 
phasis is on the practical aspect of the 
subject. The book is divided into two 
general sections. The first eleven « hap- 
ters deal with the principles of prepar- 
ation of photo sensitive devices. The 
remaining chapters cover their appli 
cation 

Because progress in photoelectric 
devices has been so rapid, considerable 
revision has been required to cover re- 
cent findings, such as the antimony- 
cesium phototubes, the image tube, and 
the high gain secondary emission mul- 
tiplier. Photoelectric measuring de- 
vices are covered in one chapter which 
highlights the application to motion 
picture sound, facsimile, television, and 
infrared detection techniques. 

There can be no doubt that this book 
provides a broad background for the 
engineer who wants to familiarize him- 
self with these tools and the concepts 
underlying them. 


Industrial Applications 
Of Infrared 


JAMES DoyLe HALL, Advisory Engi- 
neer, W'e stinghouse Electric Corp., 201 
pages,6x9in. Published by McGraw- 
Hill Book Co., Inc., 330 West 42nd 
St.. New York, N. Y. $3.50 

Since November, 1938 when publi- 
city first was given to the Ford Motor 
Company's process for drying finishes 
on car bodies with infrared tunnels, 
there has been great interest in infrared 
radiation as a source of heat. This 
book is intended as a non-technical 
source of reference on the applications 
and use of infrared 

Heat formulas and theoretical cal- 
culations are avoided. There is pre- 
sented instead a lot of data drawn from 
and experience. Emphasis is 
placed on the practical rather than the 


tests 
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NEW ASA, and SAE STANDARDS 


AUTOMOTIVE MANUFACTURERS 


4 PHILADELPHIA, PA. 











ADOPTED BY LEADING > 


Diamond G does it again! A leader 
in bringing you the new fiat washers 
made to the latest specifications 
adopted by manufacturers of auto- 
motive, farm and electrical equipment 
throughout the world. 
These Diamond G Flat Washers are 
made to meet the new ASA ond SAE 
specifications in the same high quality 
that has won the widespread acclaim 
in every industry. These new flat 
washers are made in regular steel, 
spring steel, stainless steel, — 
bronze, mone! metal, aluminum, Alcla 
and copper . . . and can be plated 
with zinc, cadmium, nickel, brass, 
chrome ... or they can be porkerized. 
Diamond G stands ready to give 
you quick deliveries on all of these 
new flat washers . . - OS well os 
a complete line of spring lock 
washers, stampings, hose clamps, snap 
rings or retainer rings. 


GEORGE K. GARRETT CO. 








NEW DATA FOLDER 


Keep up to date on the 
noaupeciications! Write 
for your free copy of 
the technical chorts ond 
data just compiled by 
GARRETT Engineers. No 
obligation. 
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On Modern High Output 
Automatic Machinery 


DIAMOND ROLLER CHAINS 
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e High speed automatic packaging and convey- 
ing machinery today pays its way through 
steady high output dependability. Here accuracy 
of timing and coordination of the various mo- 
tions are all important. 

Precision-made Diamond Roller Chains have 
established long time performance records on 
the finest machinery — for transfer of power 
from motor to main shaft, from shaft to shaft, 
and with various types of attachment links for 
packaging and conveying operations. 

If you use or build automatic machinery, you 
find it pays to insist on DIAMOND Roller 
Chains. Practical suggestions from our special- 
ized engineering staff are yours for the asking. 
Catalog 649 mailed on request. 

DIAMOND CHAIN COMPANY, Inc., Dept. 
443, 402 Kentucky Ave., Indianapolis 7, Indiana. 
Offices and Distributors in All Principal Cities. 


Both illustrations show use of Diamond Roller Chains on 
packaging machinery made by the well-known firm R. A 
Jones & Co., Covington, Ky 








WARD LEONARD 


RESISTORS 


Ribflex 


Resistors 
are 


RATED HIGHER 





because the element has 
MORE SURFACE 


Additional surface for heat dissipation means higher 
watt ratings for Ward Leonard Ribflex Resistors, 
85% to 95&% higher than ordinary wire-wound re- 
sistors of same size. 

Whether for continuous or intermittent duty, the 
high watt rating and low ohmic values make them first 
choice for a wide variety of heavy duty applications. 

Write for Resistor Catalog. Ward Leonard Elec- 
tric Co., 63 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 


|: ae EO OL 


RESISTORS - RHEOSTATS + RELAYS + CONTROL DEVICES 








theoretical. Simple test procedures are 
outlined. Typical chapters cover 
Radiant Heat Equipment; Design of 
Infrared Installation; Application 
Problems and Industrial hadtagions 

The variety of infrared installations 
photographically recorded and de- 
scribed should be of assistance not only 
in the solution of specific problems but 
also in suggesting additional uses of ra- 
diant heat to the reader. 


Meet the Plastics 


CLARK N. ROBINSON, 172 pages, 6} x 
93 in. Published by The Macmillan 
Co., 60 Fifth Ave., New York, N. Y. 
$3.75. 

This book has been written to make 
knowledge about plastics available to 
the non-specialist. The author explains 
in simple terms the basic chemistry of 
plastics, the ingredients and special 
characteristics of cach of the various 
kinds of plastics, the forms in which 
each is available, and the use of proc- 
essing methods for each. He then 
describes the plastics industry and its 
branches 

At the end of the volume, there are 
useful reference lists of plastics man- 
ufacturers and sources of supply, ma- 
terials and trade names, schools giving 
technical training in plastics, and 
sources of information about plastics 


Developing and Selling 
New Products 


Gustav E. Larson, U. S. Department 
f Commerce. 75 pages, 6 x 9 in. For 
tale hy Superintendent of Documents, 
I Government Printing Office, 
Washington 25, D.C. 25 cents. 


~ 
“ 


Manufacturers looking for new 
sroducts to round out their lines and 
ie their employees and machinery 
working full time will be helped in 
their search by a new U.S. Department 
of Commerce publication, ‘Develop- 
ing and Selling New Products.” 

Based on first-hand information sup- 
plied by a hundred business firms that 
have successfully developed and sold 
many new products, the booklet de- 
scribes methods of locating new prod- 
uct ideas; selection of a product and 
its preparation for the market, includ- 
ing designing, naming and packaging. 

The publication provides a checklist 
of major sources of new product ideas, 
suggestions for undertaking surveys, 
plans for organizing a company for 
the new product task, a list of design 
essentials, examples of how to test a 
product and a guide for naming a new 
product. 

An interesting tabulation shows how 
twenty-five manufacturers located ideas 
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for profitable new products. Among 
the products and sources of ideas are 
a garage hoist, pfoposed by an auto 
mobile mechanic; a steam producing 
unit listed in an advertised sale of 
manufacturing rights; and machines 
for use in textile mills, developed by 
4 machine tool manufacturer 

The term ‘‘new product,’ as used 
in the Commerce Department publi 
cation, covers; (1) products entirely 
new and not previously manufactured ; 
(2) products new to an industry; and 
(3) redesigned products 


Bibliography On 
X-Ray Stress Analysis 


HERBERT R. ISENBURGER. 17 pages, 
83x 11 in., unbound. (Reproduction 
of typing). Published by St. John 
X-Ray Laboratory, Califon, New Jer 
‘ey. $3. 

This 1949 edition of a Bibliography 
On X-Ray Stress Analysis is intended 
to bring the reader every possible ref- 
erence on the subject. To facilitate its 
use, a subject index has been added. 
240 references are given. The sub- 
ject index covers four pages. A brief 
discussion of the X-ray method is in- 
cluded in the bibliography 


Must We Hide? 


R. E. Lapp. First Edition. 182 pages, 
83 x 53 in. Published by Addison- 
Wesley Press, Inc., Cambridge 42, 
Massachusetts. $3. 


This is a scientist's answer to the 
sensationally pessimistic outlook on 
atom warfare as expressed in David 
Bradley's recent book, “No Place To 
Hide.” Dr. Lapp conceived this book 
as an attempt to educate the American 
public on the facts--not imaginings 
of atomic wartare 

MUST WE HIDE? = endeavors 
neither to depreciate or exaggerate the 
effects of the atomic bomb. The author 
considers the nature of atomic bomb 
damage on material and humans. Blast, 
heat and radiation effects are described 
He then presents the results of the 
Japanese bombings and translates these 
effects to American cities. In maps and 
discussion he shows how our air at- 
tacks on Japan were executed, the ef- 
fort required and the destruction re- 
sulting. The imposition of similar 
damage on American cities of appro- 
priate size is shown in detail on a 
map. Until one studies this map, it 
is almost impossible to appreciate the 
wide spread damage done by our high 
explosive-fire bomb attacks. Not many 
Americans realize that fire bomb at- 
tack on Tokyo, March 9, 1945 wiped 
out 15 square miles and close to 100,- 
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WARD LEONARD 


RESISTORS 


“4 oe 


Resist Violent } 
Temperature Changes 


MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won't affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 63 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formulated 
and made by Ward Leonard .. . wire drawn to Ward 
Leonard's specifications. 


WARD LEONARD 
ELECTRIC COMPANY 


| aed ET Oe 


RESISTORS + RHEOSTATS + RELAYS - CONTROL DEVICES 
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Dry bulk materials flow 
evenly through hopper 
with dry aeration from a 


GAST rotary 


AIR COMPRESSOR 





Assure an even flow of dry bulk mate- 
rial through bin hoppers of portable and stationary 
concrete plants. 





Aeration of material around hopper 
opening with low pressure of 10 to 15 p.s.i., volume of 
8Y2 ¢.f.m. A Gast 1065-P17 Rotary Air Compressor 
supplies dry, non-pulsating air at low cost with 2 to 
¥Y% h.p. motor or V-belt from gas engine. 


RESULT: Excellent. This manufacturer has used Gast 


Units as original equipment for many years. 






Whether your problem is similar—or far different from this— 
you too may find that "Air may be your Answer”. As original 
equipment for literally hundreds of applications, Gast Rotary 
Air Compressors, Air Motors and Vacuum Pumps help manu- 


facturers to improve their products—and save money! 


For example, consider the Air Compressors used on this appli- 
cation. They deliver positive pressure without pulsation . . . 
and without a bulky air tank ... at lower initial cost. And 
they offer many other advantages—resulting from the ufter 


simplicity of their sliding-vane Rotary Design. 


It may pay you to investigate the performance and economy 
of Gast's more than 200 models. Inquire today .. . 


“AIR MAY BE YOUR ANSWER!’’ 










EAS (TO ONE #.P.) (10 30 U85.) 
UTHBY GAST MANUFACTURING CORP, 139 Hinkley St., Benton Harbor, Mich. 











WRITE 
TODAY! 


Request 


your copy 
of this NEW 
booklet, 
“APPLICATION 
IDEAS” 





(TO 28 INCHES) 








000 inhabitants; a destruction that the 
itom bomb by no means equaled 

By analysis of the construction of 
our cities, and the known effects of 


the atom bomb, Dr. Lapp mao! the 
potential damage an understandable, 
less frightening althourh — terrible 
thing 

The problem otf ic d Isc 1 
the heart of the box Dr. L pp olfers 
an appreciation of the problem of the 
enemy's del ing an atomic attack, 
planning for disa nd the necessity 
for dispersion 

Thos who. arc il ted in the 

ilities of atomic warfare will find 
this book to be a refreshing ch nye 

) th Sunday s pp! O% 
| co st oth 1 tcl 


1949 Nodern Plastics 


Encyclopedia 


Published by Plastics Cata “e 
122 East 42nd St.. N York, N. ¥ 
1371 pages, 84 x 11} in. $5.00 


The latest edition of the Modern 

Plastics Encyclopedia contains, as usual 
| 

a complete source of reference material 


of plastics 


cations of plastic materials ind 

es Various pias pro 
7 different headings. The technicil 
lata section includes an 1 yrtant 
new article ‘Survey of the Pro 

Plastics which has en abridged 
from a report prepared by — Battell 
Memorial Institute for the Otfice of the 
Chief of Ordnance. This can be used 
in conjunction with the plastics proper 
ies charts 


Gas Turbines For Aircraft 


F. W GODSEY, Jk manager, Neu 
Produ Div., V ghouse Electri 
Corp., and LLoyp A. YOUNG, Rand 
Corp. First edit 344 pages, 6x9 

Published by McGraw-Hill Book 
( / 330 j2nd St., Neu 


The ygas-turbine idea is not new 
its practical realization as an air 
aft turbojet or turboprop power plant 
has come within the last five years 


This newness, coupled with the fact 


that many developments are still held 
under military security regulations, 
has made for a dithcult task of pres- 
entation 


While the book is written specif- 
ically for the student and for engineers 
n the aviation industry, there is much 
basic material which will be helpful 
to those interested in the use of the 
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THE HALLMARK OF TUBING 


When you purchase tubing, you buy a promise of tube life . . . Your purchase 
reflects your confidence in the article purchased—and you are primarily inter- 
ested in what it will do for you. To all outward appearances most tubing may look 
the same. Its true value, however, is revealed when the tube is in operation. 


Thus you must depend upon its past performances—the reputation it has 
gained—and the distinguishing name it carries. Remember, there IS a difference. 


You can always depend upon Wolverine—the seamless, non-ferrous tubing that 
is quality-controlled from ore to finished product. 


We'll be glad to send you literature featur- 
ing the scope of our products and facilities. 







WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


twoormrrwoRaTreo 


MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1415 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 
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new design VARIABLE |\SPEED/ SHEAVE 
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constant belt centerline, true V to V 


Double rack and pinion provides equal movement of both sheave 
faces on the ROTO-CONE. That means a constant belt centerline 
and full power with a V-groove driven sheave. Belt life is lengthened 
... torque load, noise and vibration are eliminated. No shaft extension 
or countershaft required. The ROTO-CONE is ideally suited to 
vertical or horizontal mountings with sizes available to meet horse- 
power requirements from '% to 7!2. 
ROTO-CONE drives include variable speed sheaves 

wide V-belts and adjustable 
motor bases . . . all engineered for lowest cost speed ROTO-CONE 
control. All sizes available from stock. Write or call t day complete 


for details and the assistance of qualified engineers in VARIABLE 
selecting the ROTO-CONE drive to fit your equipment 
’ SPEED 


DRIVES 


GERBING MANUFACTURING CORP. 


650-B West Washington Bivd., Chicago 6, Illinois 


V-groove driven sheaves 
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gas tarbine as a prime mover in sta 
tionary and marine applications. 

The first three chapters are basic 
They present bac kground material that 
will be needed for a good understand 
ing of the subject. Chapter 3, for ex- 
ample, gives a thorough review of gas 
flow, as it applise to gas turbines. The 
reader who ts primarily interested in 
the characteristics of gas turbines and 
their components will find it possible 
to start reading at Chapter 4 without 
serious loss of continuity 

Subjects covered include gas turbine 
compressors, fuels and burners, tur 
bines and their characteristics, the 
jet nozzle, gas-turbine cycles, some 
Variants of simple Ras turbine cycles 
aircraft-gas-turbine accessories and con 
trols, and a chapter on the present de 
velopment status of gas turbines for 
aircraft 

The book concludes with a graphi 
presentation of data on air and fuels 


Plant Production Control 


CHARLES A. KoepKE, Production 
Ml wmagement 4 nsultant Se md Ed: 
tion. S57 pages, 6 x 9 in. Published 


hy lohn Wiley & Sons, Inc Neu 
Yor, N.Y. $5.50 


This is a revision of one of the first 
texts dealing with the specific, rather 
than the general, in the field of indus 
trial engineering. Accurate and current 
data for all parts and materials is essen 
tial for good control. Therefore, the 
design engineering department be 
comes an important part of successful 
control schemes, as many firms learned 
during the war. The revision consists 
largely of additions and changes to in 
corporate current practices for con 
trolling production 

After a review background of mod 
ern industry, including the effect of 
such production factors as cutting tool 
materials, methods of measuring, better 
methods, new materials, plant design 
and layout, the author considers sys 
tems for production control and meth 
ods for installing such a system. An 
excellent outline of activities or steps 
in installing a system is given in pages 
43-38 

Under Organization For Production 
Control, the general duties of depart 
ment heads are described. Chapter 5 
discusses the importance of product 
design or specification in good produc 
tion control. Materials and their classi 
fication for production control pur 
poses, the effect of materials on produc 
tion, the effect of production processes 
on overall economics, are covered 
Economic purchasing quantities and 
methods of determining these fig 
ures are covered. Preferred numbers 
problems of standardization in both 
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WANT TO heat a railroad train . .. or a 
bungalow . . . air condition a home ... or a 
hospital .. . or freeze a mess of fish? Interested 
in steam, water or direct expansion cos... 
convectors . . . freezing coils? 


No matter whether your heat transfer problem 
involves heating or cooling . . . you will prob- 


ably find Bush finned tubing . . . with fins 





mechanically bonded to tubing for perfect con- 
tact and trouble-free operation . . . to be the 


most efhcient, effective and economical answer. 


The Bush Manufacturing Company . . . with 
more than forty years experience in the heat 
transfer field . . . is a pioneer designer and 
producer of this basic and fundamental element. 


Bush expert engineers . . . in one of the largest 
and most up-to-date factories in the industry 
and in conveniently located field offices . . . will 
be glad to help you with the proper design and 
application of the particular type of finned 
tubing best suited to your need. And you can 
rely upon Bush production facilities to supply 
your requirements with exact adherence to 
quality standards and delivery dates. 


Write today for a copy of the BusH FINNED 
TUBING SPECIFICATION SHEET— address Dept. ES 


j / | | 


BUSH MANUFACTURING CO. @ 
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V4 3/4 
OUTPUT LOAD 


OUTPUT VOLTAGE 


] 


IMAGINE THESE CHARACTERISTICS 
APPLIED TO YOUR PRODUCT! 


15+ 


Take another look at this regulation curve. It's smooth 
and flat over the entire load range . . . with automatic 
over-load protection through constant current control at 
any pre-set load. Graphically, it represents the precise 
control characteristics achieved by Power Equipment Com- 
pany during its 14 years specialization in circuit development 
and design. And these characteristics, used singly or together, 
may readily and economically be applied to any product 
or process whose functions can be translated into electrical 
values. So if you've been looking for closer control and 
regulation . . . either for the equipment you make or for 
your production operations, why not get in touch with 
PECo engineers today? Chances are they already have what 


you need ... and can give it to you fast. 


Bulletin No. 848 describes and illustrates PECo research, 
engineering, and manufacturing facilities. Write for your 


copy today. 


POWER EQUIPMENT «):20% 


i. s 4 55 ANTOINETTE STREET 
Specialists in Controlled 


Rectifiers Since 1935 


FULL 


CURRENT 


DETROIT 2, MICHIG 
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parts and production machinery are 
analyzed. The chapter on alternative 
production methods, while not par 
ticularly comprehensive, does contain 
valuable suggestions. Machine replace 
ment and methods of analyzing replace- 
ment problems are considered. There 
is considerable attention to details of 
production control systems, such as 
Gantt charts, scheduling, dispatching, 
inventory control, and similar topics 
All in all, this book is a good introduc 
tion to the basic problems of produc 


tion control 


Mathematics For Electricians 


Martin H. KueHn, Principal, Tech- 
igh School, Buffalo. 372 pages, 
Published by McGraw-Hill 
Inc., 330 West 43nd St., 
New York, N. Y. $2.80 





This book aims to satisfy the need 
for a volume in which problems in 
practical electricity are combined with 
the principles of mathematics used in 
their solution. It should be of material 
aid to the non-electrical engineer who 
wishes to study the basic mathematics 
involved in electrical calculations. The 
reader will find numerous illustrative 


s for which the solutions are 


exampl 
given. Explanations are straightforward 
nd complete to permit  self-instruc 
This is the Third Edition of the 
ook. All material has been brought 
ompletely up to date. The chapter on 
power has heen rewritten to include 
the concept of work and horsepower. 
The alternating current section now in- 
ludes problems dealing with balanced 
three-phase circuits. New problems 
have been added dealing with the con 
ersion of coal and water pressure into 
'ectrical energy 

The book also separately explains 
ich phase of mathematics before de 
scribing its application to the solutions 
of electrical problems. Thus, the reader 
thorough refresher in subjects 

» logarithms, trigonometry, quad 

tics and others 


tlandbook of Patents 


Harry AUBREY TOULMIN, JR., 800 
pt 61 x 9} in. Published by D 
Van Nostrand Co., Inc., 250 Fourth 
fre... New York, N. Y. $9.00 


A frequent contributor to the pages 
of PrRopuct ENGINEERING, H. 
Toulmin, Jr., prominent patent attor- 
ney of Dayton, Ohio, has compiled in 
1is volume a complete source book 

reference information in the field 
of patents. The object of the book 

to furnish the philosophy on which 
he patent law is grounded and an un 
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A.0. Smith Builds ELECTRIC MOTORS 


for hundreds of products, 
including Mooradian Swing, 
Table, and Radial Saws 


At A. O. Smith, where research itself has long been “big business,” 
our research and engineering staff is at your disposal—to help 
integrate electric-motor design with your product design. 

Typical of the many problems A. O. Smith has solved in 
engineering electric motors to specific product requirements 
is that of Mooradian Manufacturing Co., whose multi-pur- 
pose radial saw is pictured here. 

If you are seeking improved performance in your A 
product, or if you require special characteristics 4 
in your power component —in standard or cus- 4 
tom-built motors — consult the A. O. Smith Pi 
man. SMITHway Electric Motors are de- 
signed and built to bring to each appli- 4 








cation the maximum in compactness, 4 
safety, convenience, and trouble- 4 
free service. 4 
} P 4 MOORADIAN PORTABLE RADIAL SAW, product of 
. Mooradian Manufacturing Co., Los Angeles 11, does 
4 the work of six machines. It has a wide range of uses, 
4 including compound miters. The operator can “‘gang- 


up” long pieces to cut multiple parts. Belt drive permits 
choice of many speeds not obtainable with direct- 
drive saws. 

Says C. C. Compton, Mooradian general manager: 

“We especially prefer and recommend SMITHway 
high-speed motors because they are lighter in weight, 
less bulky, very powerful, and vibrationless. They de- 
liver when the going gets tough, and make good clean 
cuts. They are ideal for woodworking equipment. We 
use them exclusively on our complete line of swing, 
table, and radial saws.” 
SMITHway ELECTRIC MOTORS for Mooradian Saws are 
3450 rpm, single-phase, 115 230 v., capacitor start, 
4, %, 1, and 1% hp. Light, compact, with high break- 
down torque, they have pre-lubricated, shielded ball 
bearings self-protected from sawdust and dirt. Modern 
SMITHway design makes them highly suitable for 
today’s modern tool and machine designs. 





~~ ask the A. O. Smith man 
\ about electric motors for both 
75. Write for y ‘\ standard and special uses 


Bulletin No. EM-152 _ 
wr ems) s“ 


a0. WITH . 


A. O. Smith Product 





\ 











Service Division provides 


€o re Pora #ion fast, low-cost electric-motor 

service to more than 200 
New York * Boston * Cleveland * Atlanta * Chicago authorized service stations, on 
Detroit * Milwaukee * Houston * Tulsa * Dallas * Denver a 24-hour, off-the-shelf basis. 
Seattle * Los Angeles * San Francisco * Motor Export Factory Service Branches and 
Department: 13 East 40th St., New York 16 Warehouses at Union, N. J., 


Chicago, Los Angeles. 
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thelely 
STRATEGY! 


eliminates time and 
expense of upholstered 
sub-assembly 





Yes, Ace hard rubber literally knocked the stuffings 
out of the arm for this chair. Formerly a padded, up- 
holstered metal stamping bolted to the chair frame, it’s 
now a one-piece, indestructible hard rubber molding, 
with leather-grain finish, and a feel that’s just right. 


What's more, it’s assembled to the chair in a jiffy. 
You simply slide a headed insert into a slot, flex the rub- 
ber around the curve, and run up two screws from 
underneath. 


You too may find “a better way” in one of the many 
Ace hard rubber or plastics molding and extruding 
compounds, 








If you would like to know more about 
these Ace materials—where used—properties 
—design hints, etc., just write on your com- 
pany letterhead for the new free 60-page 
Ace Handbook. 























1 MERCER STREET © NEW YORK 13, WN. Y. 





derstanding of the relationship of the 
patent law to manufacturing, research, 
and engineering, on which our indus- 
trial prosperity is founded. Each chap 
ter is a guide to the steps that must be 
taken, from investigating the novelty 
of an idea through preparing a patent 
application, prosecuting it to an issued 
patent, and thereafter protecting it by 
litigation in the courts. Also, the inter- 
national situation is discussed, with 
chapters on foreign patents and the 
treaties and conventions dealing with 
patents to which the United States is a 
party 

The manuscript tor this volume 
served as a basis for a two-part article 
entitled ‘Patents and the Engineer’, 
which appeared in June and July 1948 
Propuct ENGINEERING 


Welding Metallurgy 
O. H. HENRY, Professor of Metal- 


lurgical Engineering, Polytechnic Insti 
jute of Brooklyn, and G. E. Craus- 
SEN, formerly Adjunct Pr fe ssor of 
Metallurgy, Polytechnic Institute of 
Brooklyn: revised by G. E. LINNERT, 
Senior Research Engineer, Armco 
Steel Corp. Second edition. 505 pages, 
53 x 73 mm. Published by American 
Welding Society, 33 West 39th St 
New York, N. Y. $2.50 

he present revision incorporates ex 
tensive rearrangement of the material 
in Henry and Claussen’s original pub- 
lication. Their first edition contained 
two volumes that were prepared from 
material presented during fundamental 
and advanced lecture courses on metal- 
lurgy and metallography at Polytechnic 
Institute of Brooklyn under the joint 
auspices of the Institute and the New 
York Section of the American Weld- 
ing Society 

As in the original 1940 edition, the 
theme of this single volume is to 
familiarize members of the welding 
industries, including fabricators and 
designers, with the composition and 
structure of the steel, to show how the 
steel is affected by the varied conditions 
of heat and stress in welding, to ex 
plain the mystertes of heat treatment, 
ind to point out the way in which 
metallurgy can be used to control the 
welding process 

Much of the recent progress in 
welding can be attributed to the in- 
creasing knowledge of the metallurgy 
of welding. It would be sheer folly to 
weld alloys like the high-strength heat- 
resisting steels or the age-hardening 
iluminum alloys if their metallurgical 
characteristics were not known. Mate- 
rials such as these can be joined only 
when, as Henry and Claussen have 
previously annotated, “we relate the 
temperature changes during welding to 
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Here’s 
Freedom from 


C e 
Shildew ra 


for ALL 
INDUSTRIES 


Here's the exclusive 
“rocking bearing,” + 
heart of depend 

able Fast's Couplings. 









IN OIL FIELDS Fast's are in service to compensate for 


ry —_ shaft misalignment, in all kinds of weather, subject 
" iepemmeel to moisture, dirt and grit yet they transmit power 
without stly coupling shutdowns! 
‘ 4 ee ee 


} O matter what you make—no matter how 
So j much horsepower you use in a year 
Fast’s Couplings virtually eliminate all cou- 
pling failure in your plant! There are no 
perishable parts to wear or fail in Fast’s! 
Nothing to replace .. . they're easy to maintain. Even the 
load-carrying oil is completely guarded by a positive 
metal-to-metal seal formed by exclusive “rocking bearing” 
principle of construction. 


With Fast’s on your job you can forget about coupling 
shutdowns. Correctly engineered position of oil-protecting 
“rocking bearing’ allows for freedom of movement to 
compensate for misalignment because its spherical base 
has the same axis as the hub spline faces. No perishable 
packing rings are used at this critical spot . . . or elsewhere! 


When you order Fast’s you get years of top engineering 


CHEMICAL PROCESSING plants use Fast’s Couplings because exclusive experience, Koppers’ high standards of workmanship and 
metal-to-metal seal keeps out impurities eliminates lost time due to unexcelled service, including available parts if required by 
coupling failure! These Couplings have been in service since 1922! - 


change of drive, even if your Fast's have been running 
for 30 years! For full information mail the coupon below. 
Address Koppers Co., Inc., Fast’s Coupling Dept., 277 
Scott Street, Baltimore 3, Md. 


\, FAST’S 


‘xoppers) <Sc//-Aliguing 
vy ) COUPLINGS 


ite 


& 





4 








| 


SEND FOR FREE CATALOG! | 


KOPPERS CO., INC., FAST'S COUPLING DEPT., 
277 Scott Street, Baltimore 3, Md 


% 
be) 





Please send me the free catalog that gives complete 
4 detailed information about Fast's Couplings 
Sa 
: , % Name Titte 
» 
pt Company 
Aoprr 

MANUFACTURING processes of all kinds throughout industry demand 
dependable Fast's Couplings that do not break down under City Zone State 


severe conditions! pa A 


se ees ae eee ees eee eee eae seasead 


Perr eecceesre = 
wom ae we eee eee 
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*You Give Us the Formula... 
We’ll Design the Product 


— SERVING YOUR NEEDS FOR: 





A Computers... mechanical brains that instantly solve the setting 
for perfect machine operation. 


B Servomechanisms... that automatically translate computed settings 
into actual control positions and adjustments. 


C Scientific Instruments to your performance specifications 


D Technical Reports 


in fact we'll figure the formula for you, too! 


ARTIN-HUBBARD CORP. 


11 BEACON ST., BOSTON 8, MASS. 
CApitol 7-6990 Cable Address: “MARHUB” ‘Boston 











Precision Gears Made to Your 
Exacting Specifications 


When Sewall craftsmen go to work on 
your specifications, you are employing 
the extensive facilities of an experi- 
enced organization. Our engineers can 
give you valuable assistance in estab- 
lishing the one best design—then in 
turning out uniform production runs. 
Illustrated are examples of a Sewall 
bevel gear and pinion . . . worm and 
worm gear... helical gear and pinion 
... Zerol bevel gear and pinion. Send 
blueprints or samples for prompt esti- 
mates on any quantity. 


RACKS + SPROCKETS + SPUR + SPIRAL + 
BEVEL - ZEROL BEVEL - WORM GEARS 





E. B. SEWALL MANUFACTURING CO. 


696 Glendale St. St. Paul 4, Minnesota. 
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hanges in the si ire and propertics 
of the joint 
Th niot t10 ] I 
icred on welding metals during the 
last eight years has been sifted and 
that which rightfully belongs in a text 


la hi DC 


1 1 + } 
on this subject has been included as 
new material. As before, steels or fer 


rous a ire the center of most dis 
| 1O n re] ‘ | I¢ Ww i 4 

" } +] 
€ es a ld o othe: yamonly 


used metals, much of the information 


is very general in character and can 
be applied to many metals. The Fahr 
nh« le has een 
riven preci ¢ throughou us new 
nmtion be his scale 1 1 1 to 
C far in th Uni { 


Principles of Electricity 
And Electromagnetism 


G. P. HARNWELL, Professor of Physics 
University f Pennsylvania. Second 
Edition. 655 pages, 9 x 6 in. Pub 
hed by McGraw-Hill Book ¢ 

330 West 42nd § New York 18 
N.Y. $6. 

A fundamental basis of the physical 
phenomena in experimental and theo 
retical electricity are covered by this 
text. The emphasis is on the experi 


rental rather than the theoretical point 


of view. There is considerable cover 
ige of electronics and ga lischarges 
It is definitely a text for advanced st 
lents, and it incorporates many im 


yortant de velopments in electricity that 
have occurred in recent years 

A section on ultra-high frequency 

hniq ies has been added. The field 
of fa lat is not coverc | | it the basi 
hniques involved are described 
There are discussions of wave guides, 
resonant cavities, and problems show- 
ing the application of electricity to in 
dustrial uses and economic research 
Chapters cover Electrostatics, Elec 
trostatic Energy and Dielectrics, Direct- 
Current Circuits, Nonohmic Circuits, 
Chemical, Thermal and Photoelectric 
Effects, Thermionic Vacuum, Electri 
il Conduction in Gases, Changing 
Effects, Thermionic Vacuum Tubes, 
Electrical Conduction in Gases, Chang 
ing Electric Currents and Electromag 
netic Reactions, the Magnetic Prop- 
erties of Matte Electromagnetic 
Machinery, Simple Circuits, Coupled 
Circuits. Vacuum Tube Circuits, and 
Radiation 

There is an excellent Mathematical 
Appendix which covers Taylor's The 
orem, Fourier Analysis, Elementary 
Differential Equations, Vector Theories 
Necessary for the Description of Ele- 
mentary Electric and Magnetic Phe- 
nomena, and Units and Standards 
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Close-coupling of valve to cylinder! That’s the 
story behind the remarkable success of the new 
Ross In-Line Master Valve. 


Users claim several important advantages. By plac- 
ing the master valves (A & B) at the cylinder 
(D), air supply and exhaust are speeded up 
appreciably. This in turn permits faster movement 
of the cylinder piston and materially increases 
production. 


At the same time, the close coupling means that 
two lengths of large diameter piping between 
valve and cylinder—pipes continually filled and 
exhausted with non-productive air—are replaced 


120 —. GOLDEN GATE 


AVE., 


by two short connecting pipes (F). The resultant 
saving in air with every movement of the piston 
considerably reduces operating costs. 

Operation is by a small, conveniently located 
3-way pilot valve (C). It is supplied through 
tubing (E) and connected to the master valves 
by tubing (G). It may be mechanically, manually 
or electrically controlled. Hand or foot operation 
is greatly facilitated by the use of the smaller, 
more easily actuated pilot model. 


The complete story of possible advantages in your 
production will be gladly furnished without obli- 
gation. Ask for Bulletin No. 302. 


Ross makes valves only — hundreds 
__of types and sizes. Take advantage 
“Set the experience gained in over a 

eoguarter century of concentration on 
“= @ontrol and application of air power! 


DETROIT 3, MICHIGAN 








for EXTRA PRODUCT SALES 











met 


WRITE on your company le 


complete information on FASCO “Cus- 


tom Engineering Service,” 


Fasco INDUSTRIES, INC. 
Formerly F. A. Smith Manufacturing Co., Inc. 


ROCHESTER 2, 
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FEATURES 


DIRECT FACTORY ENGINEERING SERVICE—Extensive 
motor technology, accumulated through years of 
Fractional H. P. Motor engineering and manufac- 
ture brought to your own plant by our experienced, 
factory-trained engineers. 


RIGHT PRICE 


-To allow widest margin in pricing 
for competitive selling 


... FASCO “Custom En- 
gineering Service” utilizes the economy of a basic- 
ally standard production line motor .. . custom 
engineers it to fit your special needs. 


EFFICIENT PERFORMANCE—So important to the 
success of your product ee proved by FASCO’S 
continuing success and growth . . . attained by 
building the maximum in quiet, economical, 
trouble-free operation into motors for many thou- 
sands of products that have served users with full 
satisfaction. 


FASCO QUALITY— Adds an extra measure of value 
to your product. Every step in the manufacture of 
FASCO Motors . 

. is under rigid uniform control of the most 
precise instruments and methods. 


. . from raw stock to final test 


DEPENDABLE MANUFACTURER —Not a giant plant, 
nor a small one. But a medium-size (250,000 sq. 
ft.—1,000 employees) well-established reputable 
manufacturer you ean depend on for delivery as 


well as for quality of product 
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and catalog. 


MOTORS 
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FRACTIONAL HP SHADED POLE | 500 t0 | 8 HP 
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Who and Where Is F.M.? 
I he Editor 


Congratulations on your editorial in 
I look forward to the 
How hundreds of companies 


the April Issue 
feature 
Are doing it, mentioned therein as 
forthcoming. 

Can you please give me the name 
ind address of the author of the 
Heaven Might Help’ letter in the 
April issue, at pages 178-9? Thank 
you JOHN F. SCHMIDT 

/ ry Mie Co 


Ed. —-It happens that the author of the 
Heaven Might Help’’ letter signed it 
F. M., without revealing his full name 
He also failed to give his full address 

just Edinburgh, Scotland. As might 
be expected, we received more re- 
quests for further information on this 
letter than any other in the April 
issue—thus putting us on the spot 
If this reticent Scot will only see this 
and send us his name and address we 
will gladly inform his would-be cos 
respondents 


That Easy 
Porcelain Finish 
To the Editor 
We would greatly appreciate any 
idditional information with regard to 
the “porcelain-like finish” mentioned 
in the May issue of Propuct ENGI! 
NEERING On page five 
Lewis L. SALTON 
Salton Mfg. Co., In 


Ed This is the finish that requires 
only 420 F to bond to glass, ceramics 
ind metals. It gives a porcelain-like 
finish that is moisture and alkali-proof 
For complete information write to 
United Lacquer Manufacturing Com 
pany, Linden, N. J 


Our Mistake 
To the Editor 


In the March 1949 issue of PRobUCT 
ENGINEERING, page 153, in a descrip 
tion of a jet engine starter developed 
by AiResearch Manufacturing Com 
pany, there appears the statement that 
this starter has the interesting feature 
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Buyers everywhere want products 
that are easier to lift and move. 
They want products made trom Dow 

eh Ul 
| LA 


the world’s lightest structural metal! 


















































When greater lightness helps sell a product and it does help 
sell a good many—sound judgment on the designer's part 
dictates using the lightest practical metal . . . Magnesium. 


Magnesium is the world’s lightest structural metal—75% 
lighter than steel, 33'3°/ lighter than aluminum. 


If your product is still too heavy, lighten it with the one 
metal that can do that job best... Magnesium. Remarkably 
strong and easily worked—magnesium will be found surpris- 
ingly low in cost compared to the competitive advantages 
gained. Write us for complete technical information. And don’t 
forget to ask for your free copy of “How Magnesium Pays” 
a book filled with real case studies of how magnesium is 
being used profitably in products today 


THE DOW CHEMICAL COMPANY e¢ MIDLAND e MICHIGAN 
New York © Boston © Philadelphia @ Washing @ Cleveland @ Detroit @ Chicage 
St. Lovis @ Houston @ San Francisco @ Los Angeles @ Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 









Viak« 


easier to lift—easier to move 


your product 


easier to sell—cith 


Vagnesium Extrusions 


Designers of a wide range of products—ladders, 
for example—who know how much cutting dead 

ight means to their customers, are using mag- 
nesium extrusions. They've found that magnesium 
extrusions enable them to make their product ap- 
preciably lighter, yet retain much needed durability 
and strength. They've found, too, that Magnesium 
Extrusions simplify design, fabrication and assembly 
Many intricate shapes can be extruded in magnesium 
which can not be produced by any other method. 





Lighter Products Sell make your product Magnesium Light! 
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for 
precision L 
metal parts A 


made by , 


TORRINGTON 





Low cost for precision quality, fine 
finish, uniform heat treatment is as 
sured by our high productive capacity 
and special equipment. 

Typical of a wide variety of parts 
are spec ial rollers, shafts, studs, dowel 
pins made to order, Chamfer, radius, 
taper, hemispherical and other styles 
of ends. Rollers from .014” to .500 
diameter. Centerless ground .040” to 
+ OOOL”. 
Finish as fine as 3 micro-inches. Dowel 
pins trom .0625” to .3125”. 


500"; diameter tolerance 


Send your prints and specifications 
today for prompt quotation and ask 
for a copy of “Precision Metal Parts.” 


THe TorriINGTON COMPANY 
Spe cialty De partment 
554 Field Street * Torrington, Conn. 


Send coupon today 
for your free copy 
of this booklet 
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radial inward flow’ tur 
bine, the first of its type ever operated 
in this country.”” It is assumed that 
the Francis type hydraulic turbine has 
been overlooked, and that the state 
ment applies only to air or gas tur 
bines 


of using a 


Actually there is a fairly extensive 
background of experience in this coun 
try with radial inward flow air and 
vas turbines. A good deal of work 
done in this field has not been pub 
lished. but the following references 
should quickly dispel any notion that 
the turbine described in the articl 
the first of its kind to be operated in 


this country 


J. S. Swearingen, Turbo-Expan'ers 
Chemical Engineering Progress, Veb.. 
1947 


J. S. Haverstick and A. M. G. Mood 
High-Temperature Gas-Turbine Power 
Plants 


Mechanical Engineering, April, 1045 


A. W. McClure, The Elliott Turbo 
Expander 

Eliott, Company 
1948 


Poworfan Summer 


Developments of this type date 

at least fifteen years. In the Uni 
States several companies have been 
active in this field. Speaking only for 
the Elliott Company, it can be stated 
that not only are radial inward flow 
air and gas turbines in commercial 
service, but others are in the process 
of installation, and the company is 
actively interested in further develop 
ments in this field 

ARTHUR W. McCiurti 


Elliott C 


Ed.--We hate to make a mistake as 
badly as anyone else, and keep a con 
stant check to see that our material is 
accurate. However, when we do slip 
up, as we did in this case, we are glad 
to have a reader with newer or more 
accurate information set us straight 


Some Like It Dry 
7 the Edit ’ 

We note on page three of the May 
Propuct ENGINEFRING a 
dealing with a product 
called Neolube, a fast drying graphit 
solution 

We are would 
be so kind as to furnish us with the 
name and address of the manufacturer 
of this product R. L. Tompkins 

Clark Pan ( 


issue of 


paragraph 


wondering if you 


Ed.— Neolube is a suspension of col 
loidal graphite in an alcohol. It’s ap 
plied like paint and dries rapidly to a 
bright dry-lubricating film which does 
not blow or rub off. It produces a thin 


smooth surface which can be used dry 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 





Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 
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THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 


ele} ti Hi, lcm eer 


WARREN, PENNSYLVANIA 
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When a blueprint calls for springs of 'high tensile strength and 
resistance to corrosion, Seymour Nickel Silver is specified regularly. 
This alloy has a modulus of elasticity of 18,000,000 Ibs. per square 
inch, which is approximately 20% higher than that of other copper 
alloys, resulting in stronger, more rigid springs. Parts are easily plated 


with gold, silver, nickel or chromium without the necessity of preplating. 


Write for your complimentary copy of the Seymour Nickel Silver 
Catalog containing complete data on the entire range of Seymour 
Nickel Silver alloys and their applications. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN. 





--SEYMOUR NICKEL SILVER ~- 
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HOOVER BALL BEARINGS 
with HONED raceways 


A quicl as « night 


BYLLS 
5 a 


+ 

In bearings engineers judge quality by quietness. They know 
that the quietest running bearing makes the best showing in 
the battle against friction... and has the longest life. Hoover 
Ball Bearings with honed raceways ...an exclusive Hoover 
feature ...are the world's quietest ball bearings. This fact 
has been proved by sound testing on a special radio device. 
In comparison with four other leading makes, Hoover won 
hands down! The secret of 
Hoover leadership in quiet- 
ness is the Hoover honed 
raceway. Mechanically 
honed on special machines, 
Hoover makes available, at 
reasonable cost, a ball 
bearing perfection pre- 
viously found only in hand- 
honed laboratory samples. the -hristoral of Bearings 
Write, on your letterhead, . 
for a copy of the Hoover 
Engineering Manual. 


Hoover Ball and Bearing Co., 


HOOVER Ann Arbor, Michigan 


{\ 
AMERICA’S ONLY BALL BEARING 
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WITH HONED RACEWAYS 





or with oil for heavier lubrication. For 
further details, write to Huron Indus 
tries, Box 557, Port Huron, Michigan 


Here’s Another Way 
Vo the Editor: 

Mr. ‘Tyler Hicks in April PRODUCT 
ENGINEERING, page 161, shows a 
family of hyperbolic curves of higher 
degree to solve the formula p = 32460 

for strength of square plates 
This seems to the writer the hard way 
If p and ¢ are the coordinates a family 
of parabolas will be produced If, 
however, p and # are plotted as co 
ordinates, the scale equation being 
) p/200 and x 2.5f, the family 
for “a’’ will be radial straight lines 
passing through the origin, easily and 
quickly drawn and probably more ac- 
curate. From the foregoing, the equa- 
tion of any ray “a” is y = 64.92/24" x, 
the x coethcient being the tangent of 
the angle with the X axis. Also it 
results that boundary intersections to 
locate the rays have scale equations on 
\ 10 in. of y= 649/@; and on 
y = 8 in. of x = @/8.115 the method 
consists of stretching the abscissas out 
until the curve becomes a straight line, 
and is known as anamorphosis. See 
Propuctr ENCINEERING, December 
19355, page 459 
For thin plates the chart is crowded, 
t will be noted that the safe load 
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per sq ft p on a 4 ft 4 in. plate is the 

same as that on a 2 ft sq } in plate, 
1 more conveniently read 

Cart P. NACHOD 

Nachod & U.S. Signal ¢ Ini 


in 


To Fill the Dents 
To the Editor 


We would be interested in recet 
ing further information relative to 
the “powdered aluminum cold solder’ 
referred to in the “Highlights” sec 
tion of your May tissue D. M. IRVING 

Canada Wulcanizer & Equipment 


Co., Ltd 


Ed. As we stated in the “Highlights” 
section, the new “‘cold”’ solder will 
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NOW ...get Lok-Thred’s 
greater strength . . more positive 
locking action . . in any size 


stud, bolt or screw 


Are you making full use of LOK-THRED’S 
proved advantages—and its availability in any 
size or type of threaded fastener? 

The revolutionary LOK-THRED design locks 
securely and becomes tighter in service . . . has 
much higher fatigue limits and is stronger in both 
tension and torsion than ordinary American 
National Threads...does not require selective fits. 

These and other LOK-THRED features may 


offer important application advantages in your 


products. For full information, write for LOK- 
THRED booklet, today. 





LOK - THRED 
FORM 


AMERICAN NATIONAL 
THREAD FORM 


Note Lok-Thred’s larger cross 





section .. . and flat root surface 
instead of a relatively sharp 
“V"... as compared to the 


American National Thread 
form. Here’s the secret of Lok- 
Thred’s greater strength. 
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LOK: THRED 


THE NATIONAL SCREW & MFG. CO. 
Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 So. Garfield Ave., Los Angeles 22, Cal. 
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Now--a one dip 





bright finish for 
AUTOMATIC ZINC PLATING 





COMMON CHEMICAL ADDITION 
ELIMINATES CAUSTIC RINSE— 
PERMITS AMAZING LOW COST 


The one-dip Iridite Bright treatment fo: 
standard automatic zinc plating machines 
has been proved successful and is now 
being used in production runs. 


RESISTS CORROSION— PROTECTS 
FROM STAIN 


This amazingly low cost protective and 
brightening process produces a shining 
stain-free surface with good corrosion re- 
sistance . . . utilizing only the normal 
number of tanks after the zinc plating 
operation: rinse, Iridite, rinse. 


SIMPLE TO OPERATE—NO 
BLEACHING DIP 

This special one-dip Iridite Bright is a 
non-electrolytic chemical solution 
operates at 80 to 85° F . . . with no spe- 
cially trained personnel . . . equally adapt- 
able to bulk plating of parts. Eliminates 
need for second or bleaching dip 


Whatever your problem in finishing 
zine of cadmium — there's an Iridite 
to do the job. For details, write— 
wire—or ‘phone. 


ALLIED RESEARCH 
PRODUCTS, INC. 
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find tts piealest application in the 
filling of dents and holes in sheet 
metal, such as automobile bodies 

The material is doughlike—about 
the consistency of plastic wood. It is 
applied with a spatula or wiper, and 
dries in about thirty minutes. When 
sanded smooth, it is a good base for 
paint, enamel or lacquer coatings 
Write to the maker, Reynolds Metals 
Company, at 2500 South 3rd Street, 
Louisville, Ky., for complete details 


What Size Receiver? 
the Editor 


We plan to cOontnic he discharge ot 
yur four compressors imto a com 
mon receiver. These compressors arc 
15 x 11 in., Operate at 300 rpm at 540 
fm, and are single cylinder, double 


Acco ding to the ASME National 
Board Code, an R-10, 5 x 14 ft re 
ceiver with a content of 275 cu ft, 
and with an inlet and outlet of 12 in 
is recommended for 3,000 cfm. Thi 
is the size that we have tentatively 

lected as it is the next size larger 
than our requirements. Is this siz 
O.K? 

Our compressor discharge lines will 
be 6 in. in dia, connecting into a com 
mon manifold. The manifold will be 
10 in. in dia for connection with the 
first two machine discharge lines, and 
12 in. in dia for the other two; con 
tinuing in this size to connect with 
the receiver 

The writer has been unable to find 
any rule in handbooks as to the method 
of determining the size of receiver to 
be used in relation to capacity and 
speed of one machine or a combina 
tion of several machines of different 
bore, stroke and rpm. For example it 
would seem obvious that a different 
size receiver would be required for a 
compressor with four double acting 
cylinders at 400 rpm than one double 
acting cylinder at 100 rpm with equal 
capacity. No doubt the reader can 
straighten this out A. OLSON 
Chief Engineer, The Pierce Glass ¢ 


How to Harden a Nail 
To the Editor 


Will you please send information 
about a ten-penny nail used as a center 
punch as described in the May “High 
lights” section Lioyp B. BENHAM 

Porter-Cable Machine 


Ed.—The hardening material used 11 
this process (called Hi-Speed-It) pene 
trates the hot metal and chang 

) | composition of the su 


lucing a fine ca harden 





skilled springmakers... 
AND practical, 
experienced engineers, 
SPECIALISTS 


in spring design 





IT takes people to make 
springs. Ours are specialized, 
highly trained, long-experi- 
enced people—well qualified 
to give you the finest in spring 
craftsmanship. 

Our engineers too, are an 
important reason why you'll 
like Accurate Spring Service. 
They're old hands at spring- 
making ... they've developed 
manufacturing systems and 
procedures that enable us to 
handle your jobs with the 
greatest speed and efficiency. 


These Accurate engineers are 
at your service on spring 
design problems. You will 
benefit from their practical 
assistance in designing ex- 
actly the right spring for your 
application. 

Why not try Accurate on your 
next job? 





A dependable source of supply! 


ACCURATE SPRING MFG. CO. 
3815 W. Lake St. * Chicago 24, Ill. 


Springs, Were Forms, Hampings 
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GIANTS OF INDUSTRY... 


... AND BARCO joints KEEP THE 
FLUID LINES FLEXIBLE 


Because there is always movement—vibration, expansion, 
contraction—in any fluid-conveying system, Barco Flex- 
ible Joints are needed to provide responsive, compen- 
sating movement through every angle. Everywhere in 
industry and transportation, you will find Barco protecting 
the arterial systems which convey oil, gasoline, air, water, 
steam—the life-blood of America’s industrial body. For 
more complete engineering information, write to Barco 


Manufacturing Co., 1827D Winnemac Ave., Chicago 40, 


Illinois. In Canada: The Holden Co., Ltd., Montreal, Can. 


B p AN R C be 2) & a a TS ere ine 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 


“MOVE IN 
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BARCO JOINTS ON WHARF LOADING LINES 


combine complete flexibility with long life. Also 
Barco Joints on loading and unloading lines are 
available in magnesium which permits extreme 
ease of handling because of their light weight. 


swivel and ball joint 
with rotary motion and 
responsite movement 


through every angle. 


DIRECTION” 








WHAT'S 
THE 
FINISHED 
COST? 


In relation to the cost of 
machining this 18'2-ton angle plate, a 
little difference one way or the other in 
the price of the casting itself is of small 
consequence. The chief consideration is 
the character of the casting—whether it 
will require the maximum or minimum 
of finishing. 

If a sound, accurate casting costs more, 
it is worth more because of the savings in 
the machine shop. On the contrary, a dis 
torted and defective casting entails so 


ADVANCE CASTING 


STRENES METAL @:ALLOY 














much extra finishing cost that it is expen- 
sive at a ridiculously low price. 

Advance Castings are bought by cus- 
tomers who think in terms of the finished 
product. Yet they are keenly aware of 
casting prices and carefully check our 
quotations. They pay us only what they 
think Advance Castings are worth—and 
our business continues to grow 

If you are interested in custom castings 
that are really economical, we'd like to 
talk to you. 


THE ADVANCE FOUNDRY CO. 
DAYTON 3, OHIO 


GRAY IRON @ GRAY IRON 


RE-SOLVES 
DESIGN and 
FABRICATION 
PROBLEMS 
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Complete facilities for sheet metal working and spinning of all 


metals — including stainless steel 


are available at Teiner. Blanks 


ranging in diameter from up to 16 feet to the size of a thimble may 
be spun to meet tolerances formerly limited to other methods. Designs 
regularly in production at Teiner include stainless steel shrouds, aluminum 
reflectors, metal hemispheres, guards, baffles, parabolic shapes, flanged 
and dished heads. Estimates prepared promptly from your samples 
or drawings — consult Teiner and save time and money. 


ROLAND TEINER 
134 Tremont Street - 


COMPANY, INC. 


Everett 49, Mass. - EVerett 7-7800 


Products Engineered and Manufactured 
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effect. Since the core of the material 
(a nail in this case) is unaftected, the 
operation results in a tough, ductile 
piece with a hard case 

To give another example, a puece 
of soft reinforcing rod for concrete 
has been hardened to serve as a cold 
chisel in recent tests. You can find out 
more about this hardening compound 
from Carbon Products Company, 60 


East 42nd Street, New York, N. ¥ 


What About 


Conductive Rubber 
Vo the Editor 


The other day I heard a Dr. Robert 
Britton broadcast from WMCA, that 
among latest developments in rubber 
engineering a rubber compound has 
been developed that conducts ele 
tricity. If you are familiar with this 
new product I would appreciate it very 
much if you would advise me where 
I can get information on this subject 

STEN R. JOHANSON 
New York, N.Y 


Ed.—-This interesting material is not 
absolutely new, but it doesn't seem 
to be too well known to engineers 
During the last war this rubber was 
used to dissipate static electricity in 
special truck tires for use in munitions 
factories. Still later, it has been used 
as a rubber mat to provide a heated 
floor in chicken coops. You can get 
full details from U. S. Rubber Co., 191 
Hudson St., New York, N. Y 


More Light 


on That Floodlight 
Vo the Editor 

On pages 7-8 of the May 1949 
Propuct ENGINEERING “Highlights” 
section, there is a brief paragraph 
about a powerful photographic flood 
light. The details mentioned suggest 
that this may be the lamp for which 
I have searched many months in vain 
Please tell me more about it: at least 
its name and type number and where 
I could buy one. 

I would like to get a complete spec 
ification of the lamp characteristics 
together with quotations of price and 
delivery time Ropert E. McCoy 

Consulting Engineer 
Ed.-This new lamp is designed for 
use as a research, design, and develop- 
ment tool. It should replace many 
makeshift flood lamps that have been 
used in the past for high-speed motion 
picture photography. It resembles a 
sun lamp or heat lamp in shape With 
a face five inches in diameter, it throws 
1 beam with an 18 degree spread, 
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BACK I GR IGSS 


WHEN THE FIRST ELECTRIC 
ELEVATOR WAS INVENTED 
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WAS MAKING INDIVIDUALIZED 
EQUIPMENT PARTS 






















Know-how comes from experience. In our case, 68 years of 
designing and manufacturing individualized equipment parts 
has given our engineers and craftsmen the time-perfected tech- 
niques which enable them to turn out the specific part or parts 
you require in less time and often at a lower cost than they 
could be made in your own plant. KOVEN has made possible 
vast savings for many manufacturers of equipment throughout 
the country. If you write or call us now, we shall be glad to 
help you solve your own production problems—no obligation. 
Our two modern plants are equipped with machine, welding, 
plate and sheet metal, galvanizing and painting shops. X-ray 
inspection insures quality control 


L. O. KOVEN & BRO., INC. 
154 Ogden Ave., Jersey City 7, N. J. 


Jersey City, N. J. Dover, N. J 


— KOVEN FOR INDIVIDUALIZED EQUIPMENT PARTS SINCE 1881 
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188,000 sa. ft. 
PRODUCING METAL TUBING 


S010" Y& 10%" 0.0. MAX.) 
ie 





” the finest small metal tubing, cold drawn to your specifications, 
you will find Sapersor high quality small tubing (Max O.D. %’’) best for any applica- 
tion—usual or unusual. To produce High Quality tubing we follow these “rules 
of production’, rules which are the direct result of the years of experience of the 


men at Superior 


Control of raw stock—satisfactory composition is assured before processing. 
Metallurgical control throughout the full production cycle. 
Planned cold drawing schedules — to handle large production runs and repeat orders. 


Controlled atmosphere annealing between each drawing to assure clean, bright 
finished tubing. 

Visual inspection and laboratory testing of each order to guarantee only tubing 
that is dimensionally and metallurgically accurate. 


Carefully selected distributors, located in all principal cities in the U. S. and Canada, 
have qualified representatives who will be glad to discuss your tubing needs 


Do you have a copy of Bulletin #31? We will be 


glad to send a copy at once 





~ SUPERIOR TUBE COMPANY 


For Superior Tubing on the West Coast, call PACIFIC TUBE CO 
2012 Smithway St., Les Angeles 22, Cal. © ANgelus 2.2151 
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lighting «a four ich square area at a 
listance of 18 inches 

lo withstand the intense heat it 
generates, the lamp is constructed of 
heat-resistant glass, and its reflector 
bowl is coated with silver. Requiring 
no auxiliary equipment, the lamp fits 
into an ordinary socket. It has a burn 
ig life of six hours. Further informa 
tion can be obtained from General 
Electric Co., Nela Park, Cleveland 12, 
Ohio 


Sorry 
lo the Editor 

Propuct ENGINEERING, March 
1949, page 7, top, right-hand column, 

Brookhaven’s Cosmotron 

(Quote Protons will 
ravel 120,000 miles in half a second.’ 

This gives a rate of 2-19.000 miles a 
second Light propogation is about 
186,000 miles per second 

What gives here’ Or is this only an 
acceleration rate and 120,000 miles per 
second the terminal velocity ? 

Dr. R. H. Hoprock 
Bund) Tubing ( 


Ed. Our mistake the speed of 120, 
000 miles per second is correct--not 
per half second as we stated 

The Chairman of the accelerator 
project, Brookhaven National Labora 
tory, writes, “In our particle accelera- 
tor the protons enter the circular 
vacuum donut at a speed of roughly 
7,600 miles a second and after a short 
time (about one second) they are ac 
clerated to a speed of approximately 


120,000-150,000 miles per second.’ 


Clutch Controversy 
/ he Editor 


Mr. N. M. Sverdrup in his “Ac 
urate Solution for Disk-Clutch Torque 
Capacity” states that his formula (1) 
is not mathematically correct and 
should be used with care 

It is a Curious circumstance that this 
formula is really the ideal one to use, 
ithough appearing to be only approxi- 
mate. Eq (6) is the standard formula 
ind it will be found that a clutch de- 
signed from it will lose about } of 
its calculated torque, depending, of 
course, on the ratio of inner to outer 


The trouble is that Mr Sverdrup 
foes not distinguish between the brand 
new clutch with perfect surfaces and 


t 
the clutch whose facings have been 
worn with use. That is, he has as 
sumed the unit force, or pressure, as 


a constant. This is not true during the 
wearing process. Wear will tend to be 
iniform all over the clutch lining and 
plate; that is, the rubbing factor, pI 
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A designer... plagued with production costs of a fluorescent reflector housing . . . 
lage ted 
Cove the double problem of lightness and strength plus fast manufacture. He 
~~ 


hadn’t considered the economy of finished parts by extrusion > ...had kept 
magnesium in the doghouse. But he asked Aluminum Company of America, 
light metal headquarters, for help. He found that fellow manufacturers every month 
are using over a million pounds of magnesium. He found that magnesium machines 
fast, and has a high strength-weight ratio.... that common sense shop practice 


1] 
| | a s 
makes handling magnesium no problem.* He got technical advice OD ™ and books 


okt ‘ P . ° . - ‘ 
— designing and fabricating magnesium. Now, instead of 





fabricating parts like this, A > he buys immediately available Magnesium 


Extrusions like this. oom His production time is slashed. His lighter, stronger 


reflector housing is outselling competition. 


. No change in insurance rates 


These two, free books on magnesium and our broad technical experience can 


help your products. too. Write Aluminum Company of America, sales agent for 


{merican Magnesium products, 1702G Gulf Building, Pittsburgh 19, Peinsylvania. 









AMERICAN 
MAGNESIUM 
CORPORATION 
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Char-Lynn ALUMINUM 


DIE CASTINGS 


By a spec ial Char-Ly nn process, heavy y section 
castings can be produced without porosity. Fast, 
accurate Reed-Prentice machines, manned by 
able craftsmen, turn out castings of quality. 
You are assured of permanence of dimension 
and shape . . . good surface finish time 
and money saved in your finishing depart- 

ment. Write or phone for 


sultation and estimates 











engineering Ccon- 


LARGEST IN THE UPPER MIDWEST... 


Up to 6 pound 
capacity 


CHAR-LYNN COMPANY 


2869 26th AVENUE SOUTH + MINNEAPOLIS 6, MINN. + DUpont 2354 





More than 50 years of 
leadership and experi- 
ence in developing spe- 
cial purpose cloths for 





industry. With such a 
background of experi- 
ence it is little wonder 
that Holliston Tracing 
Cloth is second to none. 
Try MICRO-WEAVE. 





WHY SHOULD WE SEND YOU A GENEROUS 
SAMPLE OF MICRO-WEAVE TRACING CLOTH? 

Is it always fair to request a head draftsman or pur- 
chasing agent to test a sample? No, not always. When 
is it fair? Only when the sender is absolutely sure that 
his sample has something. 

That is exactly the case with Holliston MICRO- 
WEAVE Tracing Cloth. It has won its place on the 
drawing boards of thousands of customers by the 
Test Method. Feature points — such as uniform 
transparency, erasability, cleaner sharper blue- 
prints, saving in time and labor costs — were tested 
on drafting boards and found to be true. We have 
a right to ask you to request samples of MICRO- 
WEAVE Pen and Pencil Tracing Cloth, because in 
so doing you will do yourself a favor. 























cro-Meave 


Ps 
TRACING CLOTH 














THE HOLLISTON MILLS, INC. 
CHICAGO NORWOOD, MASS. NEW YORK 
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be constant. Since V 


tional to the radius, 


will 


1S propor- 


constant, say C. Thus, we have 


as a function of the 


let pr 


pressure radius, p 


whe re ris the variable radi is 


let / on the clutch plates 


axial force 


If unit force, p, is variable, then 
c , ; 
iF equals p dl, or 14, and F = 
2eC(r,— ° 
Vhere 7, and ry, are outer and inner radu 
respectively 


Ihe work per revolution of the clutch 


i larpM2ardr or 42x? Mp 
ind substituting for p its value in 
terms of y. 
WW cerow fei 2 MK 
ind substituting the axial force, 
ku VF (r r 
If R is the mean radius of action, 
quating the work done to the product 
of torce distan c, 
RMI Vi 
or 
R 
which ts the arithmetical mean. Then, 
FM 
1 
2 
It is better to use this formula rather 


than charge the loss of torque to the 


oetticient when the constant pressure 


formula is used 
Sverdrup’s correction factor, being 
1, indicates a torque higher than 
will obtain, by exactly the value of ob 
HERBERT F. BaARIFFI 


New Haven, Conn 


Vu the Editor 


It should be pointed out in connec 
tion with Nils M. Sverdrup’s article 
in the May 1949 issue, page 159, that 
one of two possible assumptions must 
be made when designing a plate clutch 
Mr. Sverdrup assumes that the axial 
force is uniformly distributed 
he plate surtaces so that pressure 
This condition may be 
ult to achieve in practice 


over 
is a constant 


The other method assumes all parts 
to he completely rigid so that the wea: 
the clutch 
Perhaps the correct 


somewhere 


overt constant 
method would lie 


these two meth 


Surface 1s 


between 


ods. Numerically the results are not 
very different. When D, is three times 
D,, the latter method will indicate 


that the torque capacity is about 8 per- 
cent less than the first method 
Reference can be made to ‘Design 
Machine Elements,” Prentice-Hall 
1948 M. F. Spotts 
western University 


Nort/: 
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We have long known that our original clutch of full satisfaction when you select Maxitorg 


. the JOHNSON . . . was a good one but for original equipment, within its capacity .. . 
actual proof arrived the other day from Samuel —to_-15_ H.P. at 100 r.p.m. Our Engineering 
Kirk & Son, Baltimore . . . “America’s Oldest service is yours for the asking. 


Silversmiths.” 



















They asked for a few replacement parts for 
Johnson Clutch serial No. 64, which was orig- 
inal equipment in a Reverse Cross Rolling 
Mill, purchased from the Waterbury Farrel 
Foundry & Machine Co. in 1904 .. . and is 


still in use after 45 years of service. 


The present Maxitorg Clutch . . . our compact, 
modernized improvement of the “Johnson”... 
is the result of skilled designers and careful 
manufacture by a company that has made 
clutches, only, for 46 years. We hesitate to 


guarantee 45 years of service, but assure you 


Send for Catalog No. PE7 











THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER + CONNECTICUT 
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70 Steps a Second Speed 
Up to 10 (or more) Bank Levels 
Only 1 Field Adjustment 


For all the features you want... in any 
remote-control application ... look to Automatic Electric’s 
Type 45 Rotary Switch! 


SPEED... it’s faster! It carries 10 wipers at 70 steps a second 


on 46 volts d.c. self-interrupted, or at 35 steps a second, 
externally interrupted. 


CAPACITY. .. it’s greater! Ten or more 25-point bank levels 
can be accommodated on the same frame, and single ended 
wipers can be provided for 50-point operation 
ADJUSTMENT it's simpler! A rare readjustment of the 
interrupter springs ts all that’s normally required 
OPERATION it's smoother! With an even load on afl con- 
tacts, the Type 45 runs without galloping; there’s no chatter 
or bounce. 

ADAPTABILITY. it's more usetul! With more levels, faster 


speed and 25- or 50-point operation, it’s suitable for a 
wider variety of control applications. 


For complete information on this switch that’s new and 
better, write for our new circular. 


PAUTOMATIC > ELECTRIC 


Distributors in U. S. and Possessions 
Automatic Electric Sales Corporation 
1033 West Van Buren Street, Chicago 7, Illinois 
In Canada: Automatic Electric (Canada) Limited, Toronto 


the Type 45 Rotary Switch 





the Class “‘B” Relay 


Here's a new relay, too 
that can be used for 
ordinary relay service 

opening, closing or 
switching circuns—and 
tor extremely high 
speed operation. Inde 
pendently operating 
[WIN CONTACTS ASSUTE PE 

fect contact operation 
Contact points are 


dome-shaped tomatotain 
uniformly low contact 
resistance. They may be 
irranged in one or two 
pile-ups with a maxi 
mum of 16 contacts on 


14 springs in each pile 


NGINE RE RENG uiy 
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My 
rr\ \"' 
€ 
talk vibrati 
Photographic records of oscillograph traces which tell how electrical 
4 appliances are behaving —foretelling how well they'll sell and work 
atit@i lees arguments petteoattong thay Mts 
Y' YU CAN put vour finger right on performance micrography can show a metal’s make-up indicate its 
peculiarity revealed by the line that an oscil- strength. High speed movies slow down the fastest 
lograph draws—take time to study it, discuss it mechanical action for careful study and so can reveal 
with others. That is. if vou record it photographi- faulty operation too fast to see otherwise 
cally. It’s the way to uncover wrecking vibration In these ways, and in many more, manufacturers, 
and trace its cause—to drive toward a finer, more engineers, and scientists use photography to advance 
‘* salable product. their work. 
waly “er ; ; Photography can serve you well. In your plant, yvour 
his is one of to av’s — uses : Pp it NV Fs A NR SR ERI EE Ee 
“ in industry. It is typical of the way photography 1s and routine that photography can simplify and speed 


i on or streamline a p . 
used to improve a design or streamline a process up. So it will pay vou to write to Kodak for informa ‘ion 


And there are many more. Radiography. for ex- when you come across a problem on which you think 


ample, can check internal structure for flaws. Photo- photography can help 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 
Kodak” is a trade-mark. 


Functional Photography 


ADVANCES BUSINESS AND INDUSTRIAL TECHNICS 








Obtained from 
Twin Disc Model P 
Air-actuated Clutch 






















The problem was how to increase the 
short-stroke speed on a punch press. The Ferracute 
Machine Co., Bridgeport, N. J., called in Twin Disc 
engineers . . . who recommended Twin Disc Air- 
actuated Clutches. The result . . . 100% faster 
punch. Now their complete line of 40 to 110 ton 
presses uses Twin Disc Air-actuated Clutches. 
Twin Disc Models P and PH Air-actuated 
Clutches—standard on many types of heavy in- 
dustrial equipment—offer advantages in any appli- 
cation where remote control operation is desired. 
Less shaft space is needed, permitting closer shaft 
bearing center distances. They have ideal operating 
characteristics: high torque capacity .. . fast or 
slow engagements... the ability to absorb heat... 
automatic adjustment for longer wear-life. 
Simple in design, rugged in construction, Twin 
m™ Disc Model P and PH Air-actuated Clutches are 
oe, ; “+> " built in a wide range of sizes (14 to 42 inches) and 
capacities (75 to 1325 hp), permitting the selec- 
tion of exactly the right clutch for every installa- 
tion. Write for Bulletin 139-B. Twin Disc CLuTCH 
Ferracute 75-ton Punch Press equipped with Twin Disc Model P | Conpany, Racine, Wisconsin (Hydraulic Division, 


* Air-actuated Clutch f, > ° 
oc oO 
Close-up of Model P Clutch installed on Ferracute Punch Press. Rockford, Illinois). 


Heavy Duty Hydraulic 
Clutch Torque Converter Reduction Gear r 


Marine Gear 





° . Machine Tool 
Clutch A 
é AY { 
- + \ 
7 . a 
di 





SPECIALISTS IN INDUSTRIAL CLUTCHES SINCE 1918 
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200,000 Reddi-wip parts a day 





made on a 20-second 


molding cycle with 































| Koppers 
: 
Reddi-wip whipped cream dispenser with plastic valve Po | ySty re I) eC 
stem and cap molded of Koppers Polystyrene 7. The valve 
stem is molded with a very small gate almost a pin point 
‘ 
Valve assembly made by The Robin- 
son Company for Reddi-wip, Inc., 
St. Louis. Plastic parts molded by 
Detroit Plastic Engineering. 
@ Women get a “bang” out of using this clever whipped cream dis- 
penser. All they do is shake it up, press the plastic valve and out 
comes the whipped cream. There is no tiresome whipping . . . no 
dishes to wash ... and no waste of whipped cream. What’s left can be 
used some other day. 
Sales of Reddi-wip cream have been tremendous. Six million of 
these cap assemblies have already been made. More are being pro- 
duced by Detroit Plastic Engineering at a rate of 200,000 per day. 
The 20-second molding cycle obtained with Koppers Polystyrene 7 
makes this high production possible. The molder is well pleased 
with this fast-flowing, fast-setting material and he gets a high per- 
centage of perfect parts. 
Other factors leading to the selection of Koppers Polystyrene were 
’ its freedom from taste and odor, unlimited choice of color and low 
cost. What’s more, this same valve assembly can also be used for . 
such things as ketchup, mustard, and other items. ; 
If you want to speed up production, cut costs and make a better CiebPers Com, 
} product, use Koppers Perfected Plastics atts inion je, 
| -_ Kartse Seng * Pa, ot. Pe ? 
KOPPERS COMPANY, INC. fan % : Pres Per Cote EE bok 
Chemical Division Pittsburgh 19, Pa. 4 » “me “Sticg ~ On 
Regional offices in New York, Boston, Chicage and San Francisce | KOPPERS p hii 
rany 
\ddre.. 
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Te) Met 4 -Xe) "| = 
onrlotily lold Forged 
SOCKET SCREWS 


Stocked and Sold thru Authorized Holo-Krome Distributors 





NOW DOWEL PINS by HOLO-KROME 
_ RUST RESISTANT ¢ BLACK LUSTRE FINISH 


Acts as a lubricant, retards corrosion, prevents rusting. H-K Dowel Pins, made 
from H-K Special Analysis Alloy Steel, are hardened, carburized, double 
Precision ground. Every dowel pin 100% individually inspected. Available 
from Stock 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN. JU. S. A. 
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NEW CATALOGS AND BULLETINS 


A Reader Service To — — ha Library Up-to-Date 


ve @x- 
electrical sheets 

in coils and cut lengths for electrical 
requiring laminated core materials. 
(2) PAPER DIELECTRIC CAPACITORS 
Catalog, 30 oan 

ee for line of capachers 

which have a voltage from 100 to 
12,900 v de, and from 0.00 to 16 mfd in 


os rowarxe RODS AND SHAP 


(4) METALLIZING Metallizing Engi- 
heering Go ine, 18-14 goth St, Lo 

Island N. Y. Bulletin, 8 pp. Pic. 
tures and 2 = —_ 
rosion in a variety of products. 


(5) TIMING DEVICES—M. H. Rhodes, 
Ras ton bee e., Hartford, Conn. 

and specifica- 
of automatic timing de- 
machines, stoves, and 


(6) STRAIN GAGES—The Baldwin Loco- 
Philadelphia, £2, Pa “Bulloun S19, 4 po 
Gives a variety of uses for SR-4 
a oe Wire strain gages, Which 
available over 100 types, with 

fengths from jis to 6 inches. 
> BUBBER ACID HOSE—The B. F. 
Ohuo, se0- 


eee” too 
tion = 4 io” oe 


Soe serv- 

See for —— 
pS to give service life 

to hose, 

fas Fe BOOSTER COMPRESSOR 


Bulletin C-1100- 


9) ROTARY AIR iecieeciein thet Mfg. 
Corp. Bex Benton Harbor, Mich. Bulletin 
449, Shows how by Bs yd prob- 
lems were Fe solved use of a mo- 
ty at fea i/a0 tons 
ay 8, from 100 to 6,000 
wehtinns per minu 
(10) FIBERGLAS pmenvencsiaTss 
Fibergias Corp., 


1, . Bulletin, 12 Shows uses 
for fibergias prod 

including” a 

resins yk used rth “each ¢ 


Op sexsanem, TUBES AND PLATES 
American 


Co., Waterbury 

88, Conn. Booklet, 40 Describes - 
and matwinls used in condenser 

and heat and plates. 


18) CONVEYOR » ae A 
Co., Ohio, Folder, 4 pp. 

Shows how the “ belt eoaveye 

material at angles too 

con’ can 


ventional belts. Some 
be carried up or down 30 deg slopes. 


Hem at New York 17, N Re 
TF paper, 8 Microphotos and 


case histories show ad 


oe) Me meoumTo REVERSING START- 
Electric $1 


Sou Mount Vernon, N. Y. t 
Bouth St. ou 4 pp. | agg, 


magnetic arlene, gerenn: 
ae ay by fry 650 v and of poly. 


with 3 Biase serten ond 
so as of he bp 650 v, 60 ee — — 
(21) scanaetin JOINTS — 
Metal Hose Ri 
BJ-49, 8 aA et. Loew use 7 


~ ina dotets to =i oo 
less steel construction. Complete apecifica- 





HOW TO ORDER — Two post cards are printed here. On each is room for you 
to request four pieces of literature. If you are requesting four pieces or less, please 
use only the bottom card. For five to eight pieces use both cards. 
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describing one catalog wanted describing one catalog wanted 
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Company Cc 
AAAce AAAco 
Title. Title 
PRODUCT ENGINEERING, New York. 7-49 PRODUCT ENGINEERING, New York. 
Not Good efter Sept. 1, 1949 Not Good after Sept. 1, 1949 
Write in circle number of item Write in circle number of item 
describing one catalog wanted “> describing one catalog wanted “> 
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Cc pany Cc. ow 
Title. Title. 
PRODUCT ENGINEERING, New York. 7-49 


Not Good after Sept. 1, 1949 





PRODUCT ENGINEERING, New York. 








Not Good after Sept. 1, 1949 


(21) MAGNETIC COUNTER — Veeder- 
I Hartt Conn, julletin 


B 
Str Cied Beenie Suntan btn ef RR. 
magne’ 
low: low-count operatio such as 
{ou VARIABLE SPEED DRIVE The | 36 staw | 
Allis Milwaukee 7, Wis. Bulle- 
tin 611-D, 16 pp. Describes the Asante ] HERE ] 
a ac squirrel — oS 
in with an “aeey current clutch, P 
= — —_— | 


Fun 15 Bp at 1800 rpm and % te 6 bp at 
3,600 revolutions per minute. 


PRODUCT ENGINEERING 
330 West 42nd St. 


New York 18, N.Y. 


ia eee : led 


14 ING NUTS r Fork eh 
ea E. gard KF on New 54, 


____ Pu Met SN Self a eae ih 





tion for over 
to 24 in. inside diameter. 


200 joints ranging from 4 


(22) DO MOTOR CONTRO 
house Blectric Corp, Box $68, ko - 
Pa. Booklet Batis. 


a a four-piece 
erated from 
uses given. 


Wee oe cee Eineit a 


Oe AE gS 


ag 4 


<cobergh, Pa. Bs Fi i 


copper, brass, and bronze. 


986 pe. 


spot 
be used with 


ay ogunomer — ALLOYS 
uriron Dayton 1, Ohio. 


Bulletin. 113, 12 

mechanical of two hi 
irons which corrosion in 0: 
reducing environments. 


25) INDUSTRIAL Me oy oo 
aster Co., 12400 


range, 
10 in. 


Gives chemical and 
silicon 
izing or 
Gives recommen- 
dations for use with 150 corrosives. 


Rose 


Catalog C-1-49, 20 pp. 
truction of 


s ers also 
cations given for ail me models, 


(26) nay sale re WIRE—Wall Cal- 


mee Pigag? Ringe | ae 


R. St, Detroit 
lains use of 


aera y Ing process. =. “Wire is 
available in sizes of rough 3/16 in., 
and is used in wire metallizing guns for 
precision hardfacing. 


27) TRANSFORMERS—Standard Trans- 

18, Ill. Catalog, 22 
Pp. Gives ‘and list of 
over 400 input, interstage, » output, 


wer, modulation and poly-pedance trans- 
rs, and related components. 


28) CASTERS—The Fairbanks Co., 393 

te St, New York 3, N. ¥. Bulle- 
tin fas 4 pp. Describes construction 
and uses for series 


“31" ~~, have overall 
ye ee Be ™% i Sitoations 
price list 

$2) = GALVANIZING FLUXES—Hans0 

Winkle- Co., Matawan, N. i) 
H'VW. M #20 fluxes tor hot dip galvanis- 
juxes for ho’ van 
ing and hot ti: 


ete, Full instructions for use 
data given. 


30 rly ay, ay om = 2 ALLOY 
lory & Co., Inc., Indiana; 

Bulletin, 4 pp. Gives ph 

trical 





HOW TO ORDER — Two post cards are printed here. On each is room for you 
to request four pieces of literature. If you are requesting four pieces or less, please 
use only the bottom card. For five to eight pieces use both cards. 


PRODUCT ENGINEERING 


330 West 42nd St. 


New York 18, N.Y. 


Write in circle number of item 





oe ee 
ee 
1 sestame | 
) m= | ! 
a a 


Write in circle number of item 

















describing one catalog wanted “> describing one catalog wanted “> 
Name. Name. 
Cc 2 ’ Cc - ’ 
Add Add 
Title 





PRODUCT ENGINEERING, New York. 7-49 


Not Good after Sept. 1, 1949 





PRODUCT ENGINEERING, New York. 7-49 
Not Good after Sept. 1, 1949 








Write in circle number of item 
describing one catalog wanted > 


Nome 





Cc 





r 


Add 








PRODUCT ENGINEERING, New York. 7-49 


Not Good after Sept. 1, 1949 


Write in circle number of item 
describing one catalog wanted 


Name. 











Title. 








PRODUCT ENGINEERING, New York. 7-49 


Not Good after Sept. 1, 1949 


! 
i 
Title { 
i 
i 
l 
! 
{ 


(31) PRECISION ie. Hanna En 
Works, 1765 Elston Ave., Chi- 


ng 

a ay 16 pp. Pictures 
a Sen ven for lor t00t-operated, 
lot, = valves wi handle is 


sures up to 500 psi. Valve circuit dia- 
grams also given. 


32) VIBRATION CONTROL —The MB 
Co., Inc., 1060 State St, New Haven 
nn. 12 Graphs and 
lators, 


vi- 


ae “gees Fem’ 4 POWER—E. 
u Nemours & Co., Inc., 350 
Fifth Ave New York 1, N. ¥. Bullets 
4 pp. Announces 

improved 

Dylinder which can, be 360 to Dee Fe F. 
Cc, o . 
Mec optical, 


and compression molding 
wl 


n, 
an 


TED . 


from to 4 
sua eaviene shown. Price list 


(35) SINGLE PHASE MOTORS — Cen- 
tury Miectric Co., St. cuis 3, Mo, Bulie- 
tin — 8 pp. Cut-away and component- 
oa ag 


construcuon 
ranging from % to 
single phase miotors 


ve HIGH-SPEED AC eS 
Allis-Cnaimers Mig. Co., — 8. 70tn St, 

ee 8 pp. 
: pedes tal type 


bearing synchronous generators ranging 
from $3.8 t to 000 kva. Aiso features voilt- 
age and 





(87) TIMING DEVICES—Haydon Mfg. 
Tr ton, Conn. Catalug 321, 
20 pp. Presents une of synchronous tim- 
ing motors, chart ‘arives.” uming devices, 
and movements. Lists speeds, voit- 
shaft sizes and special 

le tor motors. 
(38) psemansss CONTROL HOSE — 
‘The +. Goodrich Co., Akron, Onio. 


4 pp. Cut-away Photos 
truction or wir —. 
= pressures from 
psi. for 
radi tor various hose sizes illustra- 
ons of reatt also given. 





po SOLDERLESS ELECTRICAL TEB- 
MINAL—. t-Marine Prod inc., 
a a rae Harrisburg! Ray 

ulle Pp. ures, specifications, 
and samples of terminalis made into a 
continuous strip Poy automatic ing. 
Terminals made in a be of types for 
wire sizes from 22 to 10, inclusive, 


Sur 3 Psa PULLEY8—Rockwood F< 


Indianapo' ind. 
ey pe eee ete se 
s 
ie A t widths trom ‘1% to” 12 


(41) BEARING — NUTS AND 


WASHERS — Whitte 


Co., Box 
geis, Providence 1, i. L. Reprint gn 
fro Handbook to be pu 
1949, 65 pp. Tables give 
SAB standard ball 


TERIAL—Owens- 
jas Corp., Toledo 1, 7. 


Material a 
widths ras se. “sa and 12 ine in sols 
rom, 80 to #10 tt long. 


2) ELECTRONIC CORE- 


cores and discusses resin core 
fee) MERCURY ety oe P mwas ToT) 
ete hele tated eaters 
e' e 

d technical ical data current 


los dle vend 3 25 
230 v; ac or loads to q Also 4 
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pe MANY years Stokes 
has been offering tree 
advisory service on the 
many problems which arise 
in molding plastics. 

...~ What is the best way 
to design this die?” 
“Which size and type of 
press ts best for this job2?™... 
“How much will it cost us to 
mold this piece?” ...* What 
molding powder should we 
use?” 2... These and many 
other questions are con- 
stantly sttidied and success- 
fully answered by Stokes Ad- 


visory Service. 
id a . 












For example, note the handle of a solder- Write us for full details on Stokes 
ing gun made on a Stokes : Advisory Service... or 
press by Weller Mig. Co. of better sul. send us your 
Easton. Pa. The new design problem and let us help 
is economical to produce, you find a practical and 
assembles easily. is more profitable solution. 

F. J. Stokes Machine Co., 
5900 ‘Tabor Rad. prowess 


Pheia. 20, Pa. 


comfortable for the user. 






and provides improved ven- 






tilation by molded-imvents. 








Stokes makes Semi-Automatic and Automatic Molding Presses. Plunger Presses. 
Closure Presses. Preforming Presses. Industrial Labletting and Powder Metal Presses, 


Vacunm and Special Processing equipment, Water Stills and Special: Machinery 
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Fawick Airfiex 
Clutch or Brake 
Type CB 


merc 
The rubber-and-fabric pneumatic tube faced with 
friction shoe assemblies is the only moving part in 
this Fawick Clutch. This part naturally stays in 
perfect adjustment at all times—automatically 
compensating for wear of the friction shoes. 

Job-tested, Fawick Clutches meet the toughest 

operating conditions in many fields—petroleum, 
earth-moving, metalworking, rubber, paper, pulp 
and others. 

Write our engineering department for a recom- 
mendation of the Fawick elements 
best suited for your machines. 

7 Address Dept. PE. 


ENGAGED POSITION 






Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 


212 


ONLY ONE MOVING 









DISENGAGED POSITION 





















Fawick Airflex Clutch and Fawick Air-Ring Brake 
conversion on Model 60-D-84 Power Press. 





Fawick Airflex Clutch and Fawick Air-Ring Brake 
on Horizontal Forging Machine by Hill Acme 
Company, Cleveland, Ohio. 





Fawick Airflex Clutch on Brown and Sharpe No 
2A Milling Machine 





Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact 
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Designers’ dreams 
come true when 
cold heading is their process 


There is a latitude in the cold heading process that 
gives designers freedom to usually get exactly the shape 
and dimensions of a small component part or fastener 
that meets their needs. 

Surprisingly enough, even the most unusual parts are 
produced by cold heading—faster, more accurately, and 
with a greater saving of metal than in any other pos- 
sible way. The part is strengthened through cold forg- 
ing of the metal. Close tolerances are held. Fine finishes 
are the rule. Tool expense is a minor item. Actually, 
many shapes can be produced only by cold heading. 


Consider this I piece 
Here is a bracket for a refrigerator shelf, made of brass, 
chrome plated, or aluminum with anodized finish. 





Industrial Fastener Sales ween ovsion | 






illustration enlarged to show detail 


Please examine the illustration closely. Note the square 
shoulder. Note the cup for a neoprene washer. 

This part is made exactly as the designer specified it. 
It speeds assembly on the production line. Its design 
and finish have the enthusiastic OK of sales department 
inspectors. 


Let's talk about your problems 


Problems like this are not unusual here at Scovill. May 
we work with you when parts you want are a in the 


design stage? 


Send for “A Guide to the Profitable Use => = 
of Cold Heading” for detailed description of F 
the advantages and limitations of this process. 





New York, Chrysler Bldg 
Detroit, 858 Maccabees Bidg 
Chicago, 222 W. Adaruis Street 





Los Angeles, 2627 S. Soto Street 


; 
SCOVILL MANUFACTURING (0, wetervice ss, com, [cers im tonr aie 





Special Cold Headed Parts + Phillips’ Recessed Head Screws « Clutch Recessed Head Screws * Washer Screw Assemblies * (Sems) + Tapping Screws + Standard Machine Screws 
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...CUitting lathe costs 
... Saving assembly time 


PRECISION ADJUSTMENTS by simply peeling Use laminated shims, stamped from 


002 of .003 inch laminations. LAMINUM shims a - 
ovailable in thicknesses from .006 to .126 inch. LAMINUM, to position machine elements 



















accurately. With a .126 inch shim, made 
up of .002 inch laminations, for example, 
you have a full “eth inch of adjustment 


built into your assembly. There is NO 


filing or precision machining or grinding. 





FOR SPLIT BEARING of lathe headstock spindle. PLUS these advantages: 
Even after peeling, shim is always uniform in 
sovge, with © hard, clean ond smooth wwrfoce.  @ All adjustments AT THE JOB 


® No fumbling or counting loose shims. 





® No dirt, oil, grease between shim layers. 


PAGE has been drawing stain- 


® Less compressible than ordinary one-piece 
less steel wire since the earli- 


















shims. 
est development of stainless 


® No new skill required for use. 
q for many manufacturers has 





FOR THRUST BEARING adjustment of pump. Peel: © Can be fitted with babbitted lugs to pre- become ‘‘Wire Headquarters.” 
able shim is valvoble for tokeup of weor after P . . 
service, reducing “down time” for maintenance vent oil and pressure loss. 


Think of PAGE as a respon- 
sible source tor wire — stain- 
less steel, high or low carbon 


Send today for our new data file with specifications, design 8: 





factors and applications. Sample of LAMINUM included. > — 
tt steel. Whatever your problem 
] LAMINUM (Reg. US. Pot. OF) shims are solidly. | involving wire... 
n units m v 002 or .003 inch or steel 
STAMPING * GRINDING tomtvotions with @ eloroscepic tayer of metotic binder. | 


METALWORKING SERVICES a i tn aha 


rex comar 8m noe | AMINUM 


square, shallow draw. Special equipment 


and variety of dies can eliminate die THE SOLID SHIM THAT £ FOR 
ADJUSTMENT 


Ki with page! 


making for short runs. Wide stock of ma- 


terials. Let us quote on your difficult jobs. LAMINATED SHIM COMPANY, Inc. 
— 1407 Union Street Glenbrook, Conn. 


E ae fa { 
jo o§ 
TT <<. _ 
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Monessen, Pa., Atlanta, Chicago 

re] Denver, Detroit, Los Angeles, New York, 
Pittsburgh, Philadelphia, Portland, 
San Francisco, Bridgeport, Conn 








PAGE STEEL AND WIRE DIVISION 





i 2 ee ed 





@ Rhy a ae 


OF THE BONUS 
YOU GET WITH 
EVERY FARREL 
SPEED REDUCER 


FARREL-BIRMINGHAM COMPANY, INC. 
344 Vulcan Street, Buffale 7, N. Y. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
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All moving parts are controlled hydraulically by T-J Cylinders 
—on this Malleable Nut Production Machine designed and 
built by Roy Hays & Associates, Rockford, IIl., for the 
Wagner Malleable Products Co., Decatur, II. 
It's fully automatic—the operator only places nuts in sta- 
tions. Nine T-J Cylinders, 40 ton to 4 ton, help complete 
the job of cutting off sprue, sizing, boring, 
facing, chamfering and threading 2,500-3, 
std. pipe thread nuts per hour. 
For your tough jobs of power movement 
—pushing, pulling or lifting—save dabor, 
speed production and cut costs with T-J Air 
and Hydraulic Cylinders! Many standard 
sizes and styles... both cushioned and non- 
cushioned. types... 100 Ib. or 50,000 Ib. 
Precision-built for long-life dependability. 
Write for latest catalogs. The Tomkins- 
Johnson Co., Jackson, Michigan. 


32 YEARS EXPERIENCE 


TOMKINS-JOHNSON 


RIVITORS...AIR AND HYDRAULIC CYLINDERS. CUTTERS 


100 LB. or 50,000 LB. 
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ELECTRO DYNAMIC MOTORS 


4 


E.D. Drip Proof In- 
dustrial Motor. For 
use under ordinary industrial 
conditions not requiring pro- 


tection from splashing liquids or from atmosphere laden with dirt 
or metal chips. 


: There’s an E.D. ENCLOSURE for Every installation 


SPLASH PROOF 
For installation 
where the motor is 
subjected to splash- 
ing liquid or hosing 
down for cleaning. 


TOTALLY ENCLOSED 
(Fan Cooled) 

For use in dirt-laden 
atmospheres, espe- 
cially where the in- 
stallation requires a 
motor of compact 
dimensions. 


TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exception- 
ally dirty atmos- 
pheres, particularly 
when metallic dust is 

present. 


Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request. 


Industry is learning what marine engineers have known since 1880 





Unique Manufacturing Methods 
Now Assure You Longer Service, 


Greater Operating Dependability 


It's true! E.D. industrial motors give you the same exira 
length of service, the same staunch dependability that 
have caused Electro Dynamic’s famous marine units to 


be specified for over 50°67 of America’s new ships! 


Men who know E.D. motors will tell you that it’s at 
the windings—"the heart of the motor’—that these fine 
power plants achieve their great reliability and long life. 
The craftsmen who produce E.D. windings have long 
been schooled in the most exacting job a motor maker 
has to face—that of meeting and surpassing the rigid 
standards set by naval architects and engineers. The extra 
care and superior insulation materials required in motors 
for gruelling marine use are plus qualities inherited by 


the entire E.D. industrial line 


You'll realize what sturdiness and durability in a 
motor can mean when you see the cast E.D. frames, 
ribbed for extra strength, cast with feet as integral parts 
for greater rigidity, accurately machined to close toler- 


ances for proper alignment. 


You'll be amazed that any motors can be so pains- 
takingly made of such high-quality materials, yet be 


competitively priced! 


Write today for information and literature on Electro 


Dynamic industrial motors. There's no obligation 


ELECTRO 
DYNAMIC 









ELECTRO DYNAMIC - Division of the Electric Boat Company » Bayonne, N. J. 
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Flashlight reflector 
produced for National 
Carbon Company, Inc. 





you'll find them 
| easier, faster 


A Perfect Plastics Application: if you... 
Better Performance — for Less 


Two new “Eveready” spotlights now use plastic reflectors produced 
by Auburn. The molded reflectors, finished with vaporized alumi- 
num, produce a better “spot” than metal reflectors. The projected 
light spots are brighter, uniformly round, and evenly diffused. The 
sturdy reflectors resist severe abuse and, being thermo-setting, 
maintain accuracy of contour under extreme conditions. 





A. The reflector is molded from a special “Bakelite” phenolic 

compound developed for the application. Under a vacuum and high 

temperature, the highly reflective aluminum coating is deposited 

on the inside cup section, requiring none of the finishing needed on 
die-cast reflectors. 


- : B. Although reflector surface and lamp-seat 
tolerances are close and there is an internal 
thread, the parts are molded automatically 
on one of Auburn’s rotary machines. The 
material is hopper-fed and the molded parts 
automatically unscrewed from the 20-head 


When you need specific information on 


materials, finishes or parts, reach for 

hydraulic machine. Dour Siwektta ails ioe Paahcs teeaieners 

i i : (the big orange file). It contains 169 
Successful solution of the problems in- densi a s 


tucturers’ catalogs full of useful 


volved in the proper design and production 


> ae , : ; ee a information on thousands of products 
of this piece 1s typical of the “know-how ; 


rom absorbers—shock, to zinc 





Auburn has developed in 74 years of ex- Cross indexing speeds finding 

perience. It Sweet's File for Product Designers 
Whenever you have a problem in plastics, s not available in your office, make re 

write or call Auburn Button Works, Inc., quest immediately for application form 


350 McMaster St., Auburn, N. Y. Files are distributed FREE to qualitied 


zations and individuals 


a os ‘J 
UW 


CATAL OS seteveces 


for easier, faster selection of products 
119 W. 40th ST., NEW YORK 18, N.Y. } 


COMPRESSION, TRANSFER AND INJECTION MOLDING, 

AUTOMATIC ROTARY MOLDING FOR MASS PRODUC- 
ee ee TION, EXTRUDED VINYL OR ACETATE TUBES AND SHAPES, 
MOLD ENGINEERING AND COMPLETE MOLD SHOP 





~~~ Auburn Button Works, Inc. 


oe ae ee ee ee ee ee ee ee ee ee ee oe 
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Engineers and Fabricators of Weld 
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In these Steel-Weld Fabricated 
combined engine beds and crank- 
cases, and cylinder blocks for marine 
diesels, is further evidence of the type of 

workmanship you can expect from Mahon 
craftsmen. No matter what your requirements may 
be, regardless of size or weight, the Mahon Company is 
prepared to turn out smoother, finer appearing Steel- 
Weld Fabricated parts and assemblies to your specifica- 
tions. Complete machining facilities, capable of handling 
heavy, cumbersome pieces of unusual dimensions, are 
available for either rough or finished machine work. 
These facilities, plus the long experience of Mahon 
Steel-Weld design engineering experts, assure you 
every advantage of Steel-Weld Fabrication. 


THE R. C. MAHON COMPANY 
Detroit 11, Michigan 







ed Steel Machine Bases and Frames, and Many Other Welded Steel Products 

























DELCO 
MOTORS 


STAND UP TO THE JOB. 














Here at the factory, Delco motors are 
rated in terms of horsepower. In the 
field of industry, we are proud to say, 
they are rated tops. Large or small, 
every Delco motor is built to carry its 
rated load and to keep on carrying it 
even under the most adverse condi- 
tions. When you count on Delco 
motors for power, you don’t have to 
count on down-time. 


N 


Atl 


DAYTON: OHIO 


pp 


i} Wi 


4 


Delco’s ability to deliver continuous, 
trouble-free power is due to special 
construction and design features— 
such as positioned bearings, Delcote 
coil insulation, corrosive-resistant 
cast iron frame, positive lubrication, 
dynamically balanced rotor and shaft 
assembly, water-tight conduit box. 


For complete data on Delco Motors, 
address Delco Products, Dayton, Ohio, 
or our nearest sales office. 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION 





SALES OFFICES: CHICAGO e« CINCINNATI ¢ CLEVELAND ¢ DETROIT « HARTFORD, CONN. 
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Designed for industrial microfilming requirements 





TO CONDENSE, 
DRAWINGS...THE KODAGRAPH MICRO-FILE MACHINE 


PRESERVE, PROTECT YOUR 


Place an engineering drawing on the copy bourd touch 


a footswitch... and the machine docs the rest 


Instantanecously, it takes the 
filin 


picture at great reduction 


advances the isready for the next drawing 


In this manner you can record documents — large on 


small —bound or unbound, Do it Conveniently ... speedily 


- Whenever the demand arises 


4 different models now available 


Kodagraph Micro-File Machines meet the wide range of 
and in the 
. designed by Kodak 


Jmade by Kodak to give vou these advantages 


req ulrcenn nts in chnemecring ck partine mis... 


field. Each is a precision machine 


@ You can reclaim OSC) of 


records . . 


vour filing space microfilm old 


. then destroy them, if vou wish 


@ You can provide branch offices, re pan depots with compact 


duplicate records on positive microfilm 


@ Youcans mplity reference work file vour Loma. or 35mm 


film records at your finger tips ready tor immediate review 


in the Kodagi iph Film Reader 


To view your microfilm records 
in the office... the Kodagraph 
Film Reader. 


larged 


Fach image is en 


sharp and clear easy to 


read and 


check on a special 
You 
film from image to 
all the 


i need —quickly 


green tinted viewing screen 


can speed the 


image gel information 





To view your microfilm records 
in the field...the Kodagraph 
Portable Projector. You can flash 
your records on any screen or light 
do wall at di 


color magnified 


mensions up to several times larger 


than the original, if necessary. Tt is 
«a ‘ a te wr eighis n 
twelve Is 


To make enlargement prints from 
your microfilm records .. . the 
Kodagraph Micro-File Enlarger. 
It produces prints of maximum leg 
so sharp that they can he 
used as intermediates in direct 


process o1 bobine print mac hines 





EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


—------------------4 






























In weighing the advantages 0! instulling 
Micro File Machine tn vour cnemeern 


consider. too 


a hodagi iph 


fepartment 


the economy of tl 
You can record 675 drawings. size 
on a LOO foot 
hodagrapl 


Film 


PIAS miches 
roll of 
Micro bile 







son 


For complete information, write today for illustrated 
literature. 


kastman Kodak Company 


Industrial Photographic Division 


Rochester 4, N.Y 
Please send vour literature lustrating Kodagraph Micro File Equipment 
Name 


Department 


Campan 












investigate... 


ENOLIT 


FIBERGLAS LAMINATES 


Three versatile grades . . . 





], SELCONE FIBERGLAS — Grade G-7-830 — Com- 
bines high heat. flame and are resistance. [tis 
recommended for exacting low-loss electrical applica- 
tions and for insulation in transformers, motors and 


other applications subjec tedtoeles ated temperatures, 


2. MELAMINE FIBERGLAS Grade MGB-811 
Extremely high tensile. flexural, compressive and 
impact strength values. High heat resistanee and 
good are resisting properties. Dielectric strength and 
dielectric loss characteristics excellent under high 


humidity conditions and elevated temperatures. 


3. PHENOLIC FIBERGLAS Grade GB-801 \ 
staple type that has high impaet strength, good elec- 
trieal properties and resistance to heat. Low dimen- 
sional change under moist conditions. Especially 
suitable for Class B insulation and other eleetrical 


applications requiring heat resistance. 


For full details on Phenolite Liberclas Laminates call or write 


NATIONAL VULCANIZED FIBRE CO. 
WILMINGTON DELAWARE 
Offices in Principal Cities 
Since 1873 


799 


PRODUCTIO 
Wy of So 
ay JZON CASINGS 


» e 
ONZ OF 12 NON 
4: AND) MOST) MODERN y: 
PRODUCTION SFOUNDRIES 
7 
ESTABLISTIED 51.8 60 | 


DICOME 





TRACING CLOTH 
FOR HARD PENCILS 





@ Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But itis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 


of time and wear, and does not become IMPERIAL PENCIL 


brittle or opaque 


Imperial Pencil Tracing Cloth is right TRACING CLOTH 
for ink drawings as well 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 





| | \ I \ Jui )+ 











the end of horse and buggy days 


for 


stainless 


sheet 


and strip 
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Automobiles were once designed as horseless carriages—even to 
the dashboard socket for a needless whip, Stainless steel production, 
too, once struggled thru horse and bugzy thinking. More power, 
heavier rolls, more care in surface finish—and stainless sheet 
and strip came forth a step-child of carbon steel methods. Today's 
modern strip mills have changed this, giving stainless production 


new concepts of quality " 


CRUCIBLE, one of the pioneers in stainless steel, has gone still 
further. Now, for the first time, hot and cold rolled stainless steel 
is made a specialty product, by specialty production methods, in 
a mill built specifically for this purpose—in widths from j}2“ 


to 50" inclusive, and in all gauges, grades and finishes, 


This is more than merely another source of supply. For, with 
this new mill at the Midland Works and the Trent Tube Co. 
joining the organization, CRUCIBLE can now supply you with ever) 
form of stainless, And, in sheets, plates, strip, bars, tubing, forg- 
ings, wire and castings, you can rightly expect the best that 
modern facilities and generations of specialty product leadership 


can provide. 


CRUCIBLE STEEL COMPANY OF AMERICA, 
105 Lexington Ave., New York 17, N.Y. 


Branches, Warehouses and Distributors in Principal Cities 


LLOyY © MACHINERY © SPECIAL F Rg § 











R/M VEE-FLEX... 








engineered 








packing ring 


The R/M Vee-Flex Packing ring has been devel- 
oped over a period of years by one of America’s 
foremost manufacturers of packing and gasket 
materials. The ring is so designed that any increase 
in pressure spreads the lips of the ring outwards, 
and increases the efficiency of the seal against rod 


or stuffing box wall. 


The combined skill and experience of four large 
R M plants are drawn upon to produce these rings 
with a high degree of accuracy. Materials are care- 
fully selected for long service, and are so combined 
as to give the special characteristics needed for use 
in oil, gasoline, steam, milk and other fluids. 


" igtheasieeenaeaemememieniean wt lc Sa sh oe wl si din as cs 
| RAYBESTOS-MANHATTAN, INC. PE7-49 
Packing Division, Manheim, Pa. 

| Gentlemen Please send me a free copy of the R' M Vee-Flex Bulletin 
| Please send me a free copy of the RM Packing Catalog 
— 

| Position 

Compony 

| Address 

| ' ne te 

a Se a ph ls ls tic Ne it ll le eb ibe ens is act a 
LL4 


Specify these rings for trouble-free performance 
in your pumps, valves, hydraulic cylinders, rams, 
pistons, lifts, accumulators, and other equipment. 
Write us 
packing problems. 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. “at 


for recommendations to solve your 


rdgeport Manherrr Pa 

No. Charlestor C.; Passaic, NJ 
RAYBESTOS-MANHATTAN. IN( Manutacturers of Packings « Asbestos Textile 
Mechanical Rubber Products « Abrasive and Diamond Wheels e Rubber vered 


Equipment e Brake Linings e¢ Brake Block . 


Powdered Metal Products e 


lutch Facing ° fa Belt 


Radiator Hose e Bowling Ball 
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(tott with Bundyweld 


tor your tubing needs 


You'll profit in faster production, better design, higher 
quality or lower cost by using Bundyweld* Steel Tubing. 


And here’s why! 


Bundyweld is made by a patented process . . . the only 
tubing that is double-walled from a single strip. Extra-strong 
and sturdy, it’s long-wearing, ductile and easy to fabricate. 
The tubing walls are bonded throughout all points of con- 
tact, making it much more resistant to vibration fatigue 
and more leakproof than most other types of tubing. And 
it’s lightweight, thinner-walled, faster-cooling. With all this, 
you'll find that Bundyweld’s cost is surprisingly low. 


No other tubing on the market can match all the advan- 
tages Bundyweld offers. That’s why you'll find it in so many 


WHY BUNDYWELD {IS BETTER TUBING 
Bundyweld Tub- : 
ing, made by a iy 

patented process, is 
entirely different from any other 
tubing. It starts as a single strip 
of basic metal, coated with 

a bonding metal. 


2 This strip is con- 
tinuously rolled 
twice laterally into 
tubular form. Walls of uniform 
thickness and concentricity are 
assured by close-tolerance, 
cold-rolled strip. 


diversified fields . . . fields like refrigeration, machine tool, 
automotive, range, television, radiant heating and tubular 
toys, to mention only a few. 


Why not let this miracle tubing of industry improve your 
tubular design, structural or functional application? Contact 
your near-by Bundy representative among those listed below, 
or write direct to: Bundy Tubing Company, Detroit 14, 
Michigan. 


BUNDY,TUBING 


ENGINEERED TO 
* REG. U. S. PAT. OFF. ® 


YOUR EXPECTATIONS 


Next, a heating 

process fuses 

bonding metal to 

basic metal. Cooled. the double 

walls have become a strong 

ductile tube, free from scale, 
held to close dimensions. 


4 Bundyweld 
comes in stand- 

ard sizes, up to 54” 
O.D., in steel (copper or tin 
coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 


Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. *¢ 
Chicago 32, Iil.: Laphom-Hickey Co., 3333 W. 47th Place * 
Penn.: Rutan & Co., 404 Architects Bldg. * 

3628 E. Marginal Way * 


Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. 
Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 *¢ 
San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. « 


Philadelphia 3, 
Seattle 4, Wash.: Eagle Metals Co., 


Torento 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St 


BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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Metal sheet 


Special Plymet! bond 


Veneers cross gramed 
on alternate plies 


Metal sheet 


Plymetl consists of light gauge metal sheets 
permanently bonded to one or both sides of a 
plywood panel. Sheets of zinc coated steel, 
iluminum or other metals may be used. One 
type of material may be bonded to one side of 
the panel, and another type to the other if 
desired. Panels of Haskclite Plymetl are easily 
fabricated with simple metal or wood working 
tools. It may be obtained in a range of thick 
esses and sizes to fit speci he requireme¢ nts 


TYPICAL USES 


Dicsel locomotive side panels, escalator panels, 
table tops, truck trailer side panels, delivery 
truck bodies, railway passenger car interiors, 
bakery proof boxes, bread coolers, air condition- 
ing equipment, low temperature drying ovens, 
etc. 


ESCALATOR I. M. Reg. by Otis Elevator Company 


HASKELITE 


PONGINTE RING 
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DESIGN ENGINEERS 
Must Understand 


\ MODERN LUBRICATION METHODS ) 


ee 
STANDARDIZED 
OT ite Vile), Bi 2 Vaile +: 
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-— because today’s intense competition demands higher SALES AND SERVICE OFFICES 
production rates...lower costs...improved product qual- @ BOSTON—H. G. Dovis, © LOS ANGELES—Lincoln Engineer 


° ° ° Inc.—Kenmore 5176 ing Co. of Calif. —Richmond 0151 
ity...and longer, dependable trouble-free machine life. 
y : ‘ 8 , I ee hacia © BRIDGEPORT MILWAUKEE—Lincoin Equipment 
With Lincoln Centro-Matic Systems of lubrication. all . G. Dovis, Inc. — 1191 
) dgeport 5-8160 
bearing points are lubricated automatically from a central © CHICAGO—Lincoin Engi- rear singe Trai ened 7900 
° e ° . r Co. of | —_— 
source and groupings of similar machines are lubricated ee a canee OAKLAND—Lincoin Engineering 
. nae Co. of Calif.—Higate 613 
simultaneously as part of one standard system of lubrication— @ CLEVELAND—Lincoln Lubricating adie 
: . : : 5 Systems, Inc.—Express 4334 PHILADELPHIA—Lincoin Engi 
insuring continuous, dependable machine performance, high © DETROIT—Lincoin Engineering neering Co.—Locust 4-3877 


production rate, improved product quality... free of costly Co.—Madison 3484 PITTSBURGH—Lincoin Engineering 
P 3 ‘ 5 : J ‘ ©@ EAST ORANGE—-Lincoin Lubricot Co.—Montiose 1444 
repairs and downtime, excessive indirect labor and power con- ng Systems, Inc.—Orange 3-3188 PORTLAND—Pioneer Equipment 


@ FORT WORTH—Fritz Keller—7-7211 Co.—Lancaster 0488 


Service—Division 


sumption. Because adequate lubrication is so essential to lower 
operating costs, more and more machinery manufacturers are Send for this FREE bulletin! 

installing Lincoln Centro-Matic Lubricating Systems on the Your distributor will be glad to give you complete 
machines they are building. These Lincoln Systems insure information or contact the Lincoln Sales and Service 
precise application of clean lubricant with ease and speed and Office nearest you. Illustrated Bul- 

at predetermined intervals and in predetermined quantities. letin — “Lincoln Centro-Matic 

They deserve the most serious consideration of the designing Systems for Mass Lubrication” 

engineer responsible for modern day machine tool efficiency. will be sent upon request. 


© Apply the right lubricant © In the right quantity @ At the right time 


pulineck Surtoce Cheer PIONEER BUILDERS 
ee eee ae Sat @2e6a 7 BA 
Bawa W bal 
snes LUBRICATING EQUIPMENT 


LINCOLN ENGINEERING COMPANY 5701 NATURAL BRIDGE AVE. © ST. LOUIS 20, MO. 
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SANDVIK specializes in ‘licking’ spring steel 
problems. By analysis, gauge, width and finish 
each type of SANDVIK steel is “tailored” to meet 
specific physical requirements. 

Furthermore, SANDVIK spring steels provide a 
better answer for difficult jobs because they have 
“body.” Body is the inherent “character” of the 
steel which is influenced by the purity of the raw 
materials plus the specialized methods and close 
control maintained by SANDVIK throughout 
processing. 


SANDVIK specialty steels are available: 


® In straight carbon and alloy grades 

@ In special analyses for specific applications 

@ Annealed, unannealed or hardened and 
tempered 

® Precision-rolled in thicknesses from .001” 

@ With bright finish or polished bright yellow or 
blue 

® With round edges or square edges 

@ Ina wide range of widths 


Phone or write for further information, technical 
advice or current stock lists. 


SANDVIK STEEL, INC. © 111 EIGHTH AY 
WAtkins 9-7180 
180 N. Michigan Ave,. Chicago 1, Ill., FRanklin 2-1745 
1736 Columbus Road, Cleveland 13, Ohio, CHerry 2303 
WAREHOUSES: New York and Cleveland 


* 

WHICH OF 

THESE WILL 
SOLVE THE 


SPRING STEEL 
PROBLEM ON 
YOUR MIND? 


SOME SANDVIK SPECIALTY STEELS 
Band Saw Steels: Metal Band, Wood Band 
and Spring Temper - Camera Shutter Steel 


Clock and Watch Spring Steels - Compres- 
sor Valve Steel - Doctor Blade Steel - Feeler 


Gauge Steel - Knife Steels: Art, Surgical, 
etc. * Razor Blade Steel - Reed Steel - Shock 
Absorber Steel - Sinker Steel - Spring 
Steels + Textile Steels Trowel Steel 
Vibrator Reed Steel, Etc. 
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The design called for an agitator with 
essentially two shafts—one carrying vanes, 
the other extending below the bottom of 
the bell. The bell itself required 192 drain 
one of Wits holes. The entire agitator was to be driv- 
en by a spline shaft requiring a molded 
tolerance of .0025” plus or minus. And all 


e 
most unusual plastic this had to be done ona piece with a 14” 


- depth of draw! 
pieces General American built a mold witha 
solid steel cavity. Using careful mold 
design and unique methods of venting, 
General American solved the difficult flow 
problems. Now the Bendix Economat 
Bakelite* Agitator is being made in a 


4-cavity mold on a 2000-ton compression 


press and in a single cavity mold ona 
smaller press. 


*Bokelite, 
Trade Mark 
Registered 


like leading manufocturers in other industries, Bendix relies 
on Generol American's 50 years’ of precision pre duction 
experience ond on General American's equipment which 
includes 2 oz. to 48 oz. injection presses and compression 
eo Ewen BAM ee ee oe 

General Americon Plastics can serve you, too — 
efficiently and economically. Write to General American 
for information. 





AGENERALZ 


PLASTICS DIVISION 
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Versatility 
helps you 
Cut Costs 
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“AMPCO METAL”. .. a by-word 


in INDUSTRY — The COMPANY 
and ...a PRODUCT of that company 


35 YEARS OF PROGRESS... Found- 
ed in 1914 to produce sand castings 
made from AMPCO METAL...a hi- 
iron aluminum bronze, the Company 
has grown steadily and expanded its 
facilities and the scope of its activities 
to the point where it is now an or- 
ganization specializing in the produc- 
tion of non-ferrous alloys and products 
made therefrom. 

Produced under close laboratory 

control, Ampco aluminum bronze al- 
loys are available as: sand and centri- 
fugal castings; extruded rod, tube and 
simple shapes; rolled sheet and plate; forg- 
ings; arc and resistance welding elec- 
trodes; machined parts; valves; pumps and 
fabricated assemblies. 
In addition to aluminum bronzes (still 
the major product) Ampco Metal pro- 
duces, under the same laboratory con- 
trol, many other copper-base alloys 
including: phosphor bronzes; tin 
bronzes; nickel bronzes; manganese 
bronzes and Ampco Beryllium-copper. 
Ask an Ampco Field Engineer for 
further details... make full use of our 
engineering service. 


a Laboratory Control and Research. 


2. Modern Sand Foundry for job or produc- 
tion work. 


3. Centrifugal Foundry ... producing cast- 
ings weighing less than @ pound to more 
than 6000 pounds. 


4. Pouring billets for Extrusion Mill. 


5. Machi Shop specializing in aircraft work. 





FOR COMPLETE DETAILS — 


tear out this coupon and mail today. 


Ampco Metal, Inc. 
Dept. PE-7, Milwaukee 4, Wis 
Name shewene Position 
er 


Company Address...... parkas 
City se psieid ere ( PPR: ccccccns 


“<i[Jx AMPCO METAL, INC. 


MILWAUKEE 4, WISCONSIN 


West of the Rockies, it's the Ampco West Coast Plant, Burbank, Calif. 


er , 
a 
PROPER DESIGN- 
still the most 
important ingredient 


Despite the great advances in 
the use of alloy steels, the shape 
and proportions of a part are 
still of more vital significance 
than its material. 

In an overall view, we should 
rate Design (1), the choice of 
the proper Steel (2), and _ its 
Treatment (3), in that order of 
importance. All are, of course, 
matters of great concern, but 
if the design is wrong then the 
proper choice of steel and its 
successful treatment serve no 
useful purpose. 

What is the metallurgical sig- 
nificance of poor design? It 
promotes unhealthy stress con- 
centrations and troublesome 
variations in the proportions 
of adjacent parts. 


To stress the relationship of 
good design to metallurgical 
and economic factors, we have 
prepared a book helpful to 
designers, showing by sketches 
a great many factors in good 
and poor design which influ- 
ence the behavior of a part in 


service. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 









Please send your 


FREE BOOKLET 
3 KEYS To SATISFACTION 


Name 


Position 





Propucr ENGINEERING Jury. 1949 

















Why you should know about 


this product 






It's a spice rack that fastens to the back of a cabinet door. 
But more than that—it’s an example of how you may im- 
prove your product—or increase sales—with the help of 
your Kaiser Aluminum Distributor. 


L. M. Hobson of Portland, Oregon, designed the rack, 
named it the Dor-File, and began producing it by hand in 
1947. A Kaiser Aluminum Distributor gave him technical 
advice, helped him improve fabrication methods. Today Mr. 
Hobson's Dor-File Manufacturing Company is turning out 
aluminum racks on a production line for nation-wide dis- 
tribution, at the rate of 1,020,000 units per year! 


It you're busy trying to perfect a new product—or im- 
prove an old one —may we suggest you consult your nearby 


He is eager to offer you the kind of service and engineer- 
ing help that established his organization as one of the 
country’s finest materials suppliers. 

Take advantage of his service. Write down the name and 
telephone number of your nearest Kaiser Aluminum Dis- 
tributor right now. You'll find him listed below. 


Permanente Metals 


PRODUCER OF 


Kaiser Aluminum Distributor. 


PERMANENTE PRODUCTS COMPANY, 


alser Aluminum 


FOR WAREHOUSE QUANTITIES, CALL YOUR LOCAL KAISER ALUMINUM DISTRIBUTOR 


BALTIMORE, Maryland 
The Hill-Chase Steel Company 
of Maryland 
6311 Erdman Avenue 
Peabody 7300 


CINCINNATI, Ohio 


Morrison-Drabner Steel Co., Inc. 


1074-1084 Summer Street 
Wabash 4480, 4481 


CLEVELAND, Ohio 
Nottingham Steel Company 
West 45th St. & Division Ave. 
Atlantic 5100 


DETROIT, Michigan 
Cavhorn Distributing Company 
9999 Broadstreet 
Hogarth 3858 
Copper & Brass Sales, Inc. 
3000 East Woodbridge 
Fitzroy 3380 


EVANSTON, Illinois 
Korhumel, Heffron & Preiss 
Steel Co. 
2424 Ookton Street 
Ambassador 2-6700 
INDIANAPOLIS, Indiana 
F. H. Langsenkamp Company 
229 East South Street 
Riley 9311 


LOS ANGELES, California 
Permanente Products Company 
Warehouse Division 
551 East Macy Street 
Mutual 

LYNDHURST, New Jersey 
A. R. Purdy Company, Inc. 
Page Avenue & Orient Way 
Rutherford 2-8100 
NEW YORK: Chelseo 3-4455 
NEWARK: Humboldt 2-5566 

MILWAUKEE, Wisconsin 
KHP Milwaukee Stee! Company 
1550 South First Street 
Evergreen 3- 
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MINNEAPOLIS, Minnesota 
Korhumel, Heffron & Preiss 
Steel Co. 
3225 Como S.E. * Gladstone 5943 
OAKLAND, California 
Gilmore Steel & Supply Company 
1960 Cypress * Glencourt 1-1680 
Permanente Cement Company 
1924 Broadway * Twin. 3-4600 
(Hondles Territory of Hawaii 
OMAHA, Nebraska 
Gate City Steel Works 
lith & Seward * Atlantic 1830 
PHILADELPHIA, Pennsylvania 
Hill-Chase & Company, Inc. 
Trenton Ave. & Ontario St. 
Delaware 6-5400 
PHOENIX, Arizona 
Arizona Hardware Co. 
47 E. Jackson St. * Phone 3-3111 


KAISER BUILDING, OAKLAND, CALIFORNIA 


PORTLAND, Oregon 
Eagle Metals Company 
808 Dekum Building 
Atwater 4962 


SAN FRANCISCO, California 
Clingan & Fortier, Inc 
1526 Wallace Street 
Mission 7-0206 
Gilmore Stee! & Supply Company 
840 Brannan Street 
Klondike 2-0511 
SEATTLE, Washington 
Eagle Metals Company 
3628 East Marginal Way 
Eliot 4764 
SPOKANE, Washington 
Eagle Metals Company 
E. 41 Gray Street 
Main 2419 
WICHITA, Kansas 
General Metals Mfg. Co., Inc. 
218-220 South Wichita 
3-4314, 3-2373 


* OFFICES IN MAJOR CITIES 











$1,500 inventory abolished 
-at a cost of $4.46! 


oe WHEN 


PIPING 
MOVES 





FLEXOJOINTS 


Offer the Flexibility of HOSE 





With more than 700 vacuum tubes needed by industry, a 
tube distributor would find profits consumed by 100°, in- 
ventories. But by ordering tubes as needed via Air Express, 
he holds stocks to 25°,. Example: Orders $1.500 tube at 
9 A.M. from supplier 900 miles away. Delivered to customer 
6 P.M. same day. 16 lbs.: cost, $4.16. 


For conveying pressures through moving 
pipe lines or to machinery or equipment 
while in motion, use dependable Flexo 
Joints. Complete 360 movement in either 
direction for pressures from gravity up 
long wear—low maintenance cost. 
Remember, $4.46 
included speedy pick- 
up and delivery serv- 
ice, too. More protec- 
tion, because you get 
a receipt for every 
shipment. Air Ex- 
‘ss is d’s fast- : 
en oo 4650 Page Blvd. = St. Louis 13, Mo. 


est shipping service. 


Four styles—standard pipe sizes "to 3”. 





In Canada: S. A. Armstrong, Ltd., 115 Dupont St., Toronto 5, Ont 














~ _ [ROBERTSON Control Valve for 
Lead Encasing Press 


USES 


HY-TEN-S|_ 


A Bronze as Strong as Nickel Steel 


BRONZE 
BODY, STEM AND ROTOR 





Your Air Express ship- 

ments go by the Sched- a<it—+ 
uled Airlines direct to 

1300 airport cities; fast- 

est air-rail for 22,000 4 
off-airline offices. Ship- 
ments keep moving 
with ’round-the-clock 
service 





tc 


Yes, John Robertson, (an old and 
satisfied customer of ours) had 
to use a tough, strong, “leak 
proof” alloy for these Control 
Valves—so, like many valve 
makers, they specified Hy-ten-s/ 
Bronze 


Facts on low Air Express rates 


19 lbs. of machine parts goes 600 miles for $3.54. 
9-lb. carton of new styles goes 1100 miles for $3.99, 
(Every kind of business finds Air Express pays 


Only Air Express gives you all these advantages: Special pick-up 
and delivery at no extra cost. You get a receipt for every shipment and 
delivery is proved by signature of consignee. One-carrier respon- 
sibility. Assured protection, too-—valuation coverage up to $50 
without extra charge. Practically no limitation on size or weight. 
For fast shipping action, phone Air Express Division, Railway 
Express Agency. And specify “Air Express delivery’’ on orders, 


SHEL bj oo 


GETS THERE FIRST: 


For many years, Robertson (one 
of the leading manufacturers of 
High Pressure Cab'e and Hose 
Lead Encasing Presses) has used 
Hy-ten-s! for various applications 


Send for our 46 page catalog on 
“Bronze Casting Alloys’ —and 
please use your Business Letter 
head when requesting it. 











Rotes include pick up and delivery door 


— Ee 
3 soap COMPANY ' 














AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 4705 RHAWN STREET, HOLMESBURG, PHILADELPHIA 36, PA. 
SCHEDULED AIRLINES oF tHE u.s. 9 Los" nds cass 
°79 


5 
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“Which are the 
Best Alloys for MY 


Impact strength, elongation, dimensional 
stability, resistance to heat, pressure tight- 
ness ... these are but a few of the factors 
which influence the selection of the right 
alloy for a particular aluminum casting. 

Permite engineers and metallurgists 
through their wide knowledge of alloys for 
aluminum castings, have helped many manu- 
facturers obtain the exact characteristics they 
need in their aluminum castings produced 
by Permite. 

The advice of Permite engineers on your 
casting design in the development stage is 
available and highly desirable. Their rec- 


ommendations often result in design modi- 
fication that reduces the cost of the casting 
without altering its mechanical application 
or physical requirements. 

The more than a quarter of a century of 
experience of the Permite organization, plus 
the unexcelled facilities of the modernly 
equipped Permite foundry, offer you definite 
advantages that may be translated into lower 
costs for your finished product. 








Submit your cast- 
ings requirements to 
Permite for recommen- 
dations and quotations 
without obligation. 


CINCINNATI: 25, OnIO 


ALUMINUM PERMANENT MOLD, 
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SAND end DIE CASTINGS.. 


PERMITE 
ALUMINUM INDUSTRIES, INC. 


-HARDENED, GROUND ond FORGED STEEL Pants 
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How to neduce 


APPARATUS PORCELAIN COSTS 












IF apparatus porcelain costs have 
you stymied ... on products either HOW PROPER HOOD DESIGN 


existing or planned .. . bring your REDUCES PORCELAIN COSTS 
problem to Locke. 






Designs often specify deeply undercut 
hoods which require several costly 









; . ® 
HERE, at your disposal, is one of manufacturing operations. Yet, in many , 
the world’s finest and largest Cera- cases, shallow hoods can be simply and 

mic Research Laboratories, staffed inexpensively produced without jeop- 






a. ae ardizing mechanical or electrical per 
by experts whose porcelain “know- 


how” is backed by Locke’s more neers recommend a minimum spacing 
than 55 years experience with a// between hoods of 3 to 4 times the 
phases of porcelain design and undercut depth. 


ou’ll find them 
manufacture. y 
easier, faster 
FREQUENTLY Locke, in combina- sier, Tas 
tion with your engineering depart- y a if you 
ment, can effect major cost reduc- hig 
“ . 
— -~ 
or complex, try us. The recom- 
mendations of our Ceramic En- : 


tions in apparatus porcelain by 
re-designing a piece so that it lends 
gineers may caable you to produce Less costly hood design 
an existing piece for considerably 


formance. In most cases, Locke engi 


































itself to modern low-cost manu- 
facturing techniques. 





SO, if you've got a problem in 
porcelain .. . either of a design or 
manufacturing nature .. . simple 














Perhaps such money-saving details can 
less ... or a new piece for much be incorporated in your designs. Why 
less than you expected to pay. not call on us and find out 











CONSULT your local Locke repre- 
sentative, or write direct. Address 


Department AP. 


When you need specific information on ma- 


terials, finishes or parts, reach for your 





Sweet's File for Product Designers (the 
big orange file). It contains 169 manufac- 
turers’ catalogs full of useful information 
on thousands of products from ab- 

“ . P wbers—shock, to zine. Cross indexing 
incCOR POR AT Ee Contain plenty of money-saving hints on ee 
the design and manufactere of apparatus groin oe. ; 
BALTIMORE, MARYLAND porcelain. Write for your free copy —today. selnciteer to ecedhaslaateeanagiagt iy saul 


ot available in your office, make request 
immediately for application form. Files are 


distributed FREE to qualified organiza 


ers 


CATALOG SERVICE 
for easier, faster selection of products 
119 W. 40th ST., NEW YORK 18,N. Y 


tions and individuals 
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Special Engineering Provides the 
Exact Requirements For Your Product... 


b Elechuc 


MOTORS 




















Series universo! motor parts for 
portable business machines and 


many home appliances 


Every Lamb Electric Motor is specially designed for the 
product or device it is to drive. This means that both electrical 
and mechanical characteristics are engineered for the exact 
requirements of the particular application, which often results 
in savings in space, weight and cost factor. 


Special engineering in Lamb Electric Motors assures optimum 

product performance and efficient, long-life motor operation 
.. another reason why more and more of America’s finest 

products are being powered with Lamb Electric Motors 





or having space 
design; suit 





ustrial uses. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 





Light-weight universal motor with 
efficient spur geor speed reducer. 





Rugged construction is a major 
factor in the reliot ty of this 
Sturdy, heavy duty universal motor widely used in the fleld of 


motor for sirens, grinder spindles, 
sow tables, and similiar 
applications 


mechanized equipment 





PONGINE EL RING 
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THE G. E. FLYWEIGHT TRANSFORMER 
delivering a full kva from 52 ounces! 


an example of the application of 


electrical 
insulating materials 


made with 
KIBERGLAS Gow 


to help achieve LIGHT WEIGHT and COMPACTNESS 


in electrical product design 


Insulating materials . . . made of Fiberglas 
glass yarns and silicone . . . contribute to the 
light weight and compactness of the amazing 
G. E. Flyweight transformer t - 





The Flyweight is the aircraft autotrans 
former which G. E. engineers designed 
smaller and lighter . . . much small rand 
approximately two-thirds lighter... than 
conventional transformers .. . yet which de 
livers, Ounce for Ounce, 3 times the kva over 5 
a frequency range of 380 to 1,000 cycles! = 


That is a design to remember 

Specifically, glass and silicone insulating 
materials are used in this design as: magnet 
wire insulation, lead wire insulation, layer 
insulation, laminate, sleeving, and tape. The 
are all made with space-saving, weight-re 
ducing Fiberglas yarns 


High thermal conductivity, plus high re 
sistance to moisture, heat, corrosion, and 
rot are other basic properties of Fiberglas 
yarns. They, too, offer definite advantages 
when insulating materials are part of your 
product's design 





A new manual of Fiberglas-base insulating materials is just off the press. Send for a copy. 


Owens-Corni Fiberglas Corporation 
Fextile Products Division, Department 
807,16 East 56 Street, N.Y. 22. In Canada 
OWENS-CORNING Fiberglas Canada Ltd., Toronto, Ontario 
Ky BERGLAS 
a Jiu N 
‘ Owens-Cor I 





erg las 
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Improve Your 
Product Without 
Increasing Cost... 






With This Low Pressure, 


Pee Pumping Unit 


ideal for applications such 
i ication 
icati essor bearing lubrication, 
ine lubrication, compr = 
«ak cape oil transfer, barber = — c " 
i 1S. 

small cylinder actuation and many othe 


It's small, compact and 











Complete With Pump, Relief 
Valve and Strainer sie scosscasc 


Rota-Roll is more than a pump. It’s a pumping unit complete 
with pump, relief valve and strainer. It's produced in large 
quantities on high production machinery 
less than the cost of most pumps alone. 


making its cost 





Available in 6 Sizes: From 11 
G.P.H. to 40 G. PLA. sis pump ns 


an adjustable relief valve which can be furnished in any of 
four pressure ranges of 20 to 40 psi, 40 to 80 psi, 80 to 150 
psi, or 150 to 300 psi. The six capacities available range 
from 11 gph to 40 gph. These figures are based on a motor 
speed of 1725 rpm and 100 psi. 


Check These 
6 Advantages 


] ROTA-ROLL PRIN- anne. 
CIPLE of pumping ROLLER 
members promotes 
quiet operation, 
ae life because <= Fe ee 
(see sketch) smaller roller is keyed to shaft and drives 


outer member at a speed 25% lower than motor speed. 
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STRAINER 
ROTA-ROLL 
PUMPING 

MEMBERS 





Cutaway section of Rota- 
Roll showing location 
of pumping members, re- 
liet valve and strainer. 


ADJUSTABLE RELIEF VALVE 


y] QUIET OPERATION because ROTA-ROLL pumping 
members and efficient inlet port design reduces cavitation 
at the inlet port. 


3 SMOOTH UNIFORM FLOW AT ALL PRESSURES 
because rotating roller and rotor are self-emptying, elim- 
inating turbulence, and other interference with smooth 
uniform flow of oil 


4 SMALL AND COMPACT (see illustration) will lend itself 
to and improve your product appearance. 


5 HIGH OVERALL EFFICIENCY at maximum continuous 
duty pressure. 


~ LOW COST OF THE ROTA-ROLI pumping unit is 
achieved through mass production manufacturing. 


GET COMPLETE DATA 
FREE 


Look into all of the 
features of this out 
standing pumping 
unit Complete de 
scription and mount 
ing dimensions 
included. Ask tor 
bulletin No. P-43, 


The Sundstrang 
Including 


STRAINER 


puMP 
pevier VALVE 





§ u “a DSTRAN o HYDRAULIC DIVISION 


2560 ELEVENTH STREET * 


FUEL UNITS @© HYDRAULIC PUMPS @ TRANSMISSIONS @ FLUID MOTORS e@ VALVES ond CONTROLS 


ROCKFORD, ILLINOIS 






















PROBLEM: To supply bearings for high 
speed pump handling steam 

Condensate at over 300°F, 300 PSI... to function 
without conventional lubrication .. . requiring 

no maintenance. 

F SOLUTION: ] Morganite Self-Lubri- 
cating Carbon Bearings 

— immune to high temperature... non- 


corroding ... capable of withstanding 
high speed and heavy loading. 








The fact that Morganite carbon 
bearings are standard equipment in this 
well-known condensate return pump is conclusive 
proof of performance in severe service. In this and 
many other applications, Morganite self-lubri- 
cating bearings, seals and rings have repeatedly 
demonstrated their ability to effect important 
economies by eliminating lubrication problems, 
reducing maintenance and permitting placement 
of bearings, seals, etc., in inaccessible locations. 






FOR DETAILS consult the Morganite 
Catalog in Sweets File for Product De- 
signers; for engineering counsel or spe- 
cific proposals, call in a Morganite sales 
engineer. There is no obligation 


see our 
CATALOG 
‘ 





Swen s rue 
+ PRObUCT Be 


REGISTERED 


. = Ss 


TRADE MARK 





/NCORPORATED 


LONG ISLAND CITY 1, NEW YORK 





Manufacturers of Morganite Carbon Brushes for all motor 
and generator applications, and Morganite Carbon Piles 





| 


Volume users 


of 
Special Fasteners 
olave Mel lil-te Me l-Sala-13 


turn first to 


UNITED-CARR 


for cost-cutting 





AW 


% 





design engineering 


service 


St, 
Send us your specifications or 


ie requirements. Address Dept. 10 
A) UNITED-CARR FASTENER CORP. 


Cambridge 42, Mass. y 2 


SP eee 


= a” 
tay MAKERS OF 
& 


FASTENERS 


WHA ARE your 
\NSWIKIOR 











Large in size? Small? Porcelain provides the 
widely desired qualities of high dielectric and 
physical strength, long service life, resistance to 
moisture, extremes of temperature and most 
acids. In addition, as the illustration shows, Uni- 
versal Porcelain can be produced in intricate 
design to fit exacting specifications. A Universal 
engineer will be glad to work with you on your 
insulator problems. Phone, wire or write. 


we UNIVERSAL (77) 


ORR RRR ATT 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 
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Telechron Inc. 
10 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron NAME 
Synchronous Motors. My possible application is: 


0 Instruments Oo 
(0 Timers oO 
0 Electric Appliances 

00 Cost Recorders oO 
0 Advertising, display items 
0 Juke Boxes O 


Why an electrocardiograph tells it 


All around you, men and women are enjoying life today, who might 
have been cut down in the prime of life. But, thanks to the electrocardi- 
ograph, their span of life has been extended. By charting any abnormality 
of the heart’s Eecnenennsle or functioning, the electrocardiograph sup- 
plies the vital facts from which the physician determines whether, where 
or how severely the heart or heart muscles have been injured. Then he 
prescribes the proper treatment. 


THE ELECTROCARDIOGRAPH CAN'T HAVE "HEART TROUBLE” 

The heart of many of these life-savers is a Telechron Timing Motor... 
instantly, constantly synchronous. Only such an accurate, trouble-free 
motor can be trusted to time the chart that tells the truth about heart 
trouble. 

WHAT IS YOUR TIMING PROBLEM? 

If you have a variable that must be controlled or recorded with split- 
second fidelity, a standard Telechron Motor, correctly applied, may be 
all you need. Ask a Telechron Application Engineer. He can give you 
the benefit of the broadest experience in the industry. The earlier in 
your gee p you call him, the better are your chances of saving time, 
trouble and money. In the meanwhile, 


fill in and mail the coupon below for 
complete data on Telechron Synchro- 
nous Motors. TELECHRON INC., A é ] 
GENERAL ELECTRIC AFFILIATE. 
® 
























Air Cond. & Heat’g Controls 




















COMPANY 
Communications Equipment 
Other (please fill in) 
ADDRESS 
CITY ZONE STATE. 
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High test 7 


cast iron 
pulleys in 
all sizes 
and types 





Completely split pulley 


Single arm solid pulley 


ONES cast iron pulleys are true 

running — they permit higher 
speeds — no bushings and they can't 
fall apart — they don’t rattle and 
they look better on most machines. 

These pulleys are machine mold- 
ed, poured of high test cast iron, and 
are accurately finished and _ bal- 
anced. Multiple piece pulleys, rub- 
ber covered pulleys and flywheels 
can be furnished. 


W. A. JONES FOUNDRY & MACHINE CO. 
4417 Roosevelt Road, Chicago, Illinois 





Extra heavy conveyor pulley Double arm pulley 


HERRINGBONE — WORM — SPUR—GEAR SPEED REDUCERS @ PULLEYS 

CUT AND MOLDED TOOTH GEARS @ Y-BELT SHEAVES @ ANTI-FRICTION 

PILLOW BLOCKS @ FRICTION CLUTCHES @ TRANSMISSION APPLIANCES 
1 ° 











SPECIFY 
alliance motors 


for your move e 
ny Br ne ap ge 
ts 1550 r.p.m ¥ 


Mass production for mass markets 
—that's why Alliance is the best source for 
low cost, small load motors. 


ANY SHAPE + ANY MATERIAL - COMPLETE FACILITIES 


Write for Free Forging Data Folder. . . Helpful, Informative 
J. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y. 


Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 


Low induced hum Flexible power range 
Low magnetic field Slower controlled speeds 








Alliance builds 4-pole and 6-pole shaded 
pole induction motors with speeds from 
500 to 1550 rpm and from 1/100 h.p. up 
to 1/25th h.p. Smaller 2-pole shaded pole 
motors will supply as little as 1/400 h.p 


) 


The very best facilities for 


teal ‘STAMPINGS 


motor. Approx. 1/30 h.p 
to 1050 r.p.m 


<€ MODEL MS 
< moons | 9 Si aell Lot 


full load h.p 





Typical Fan Motor Uses 
Air Circulators 
Room Heaters 
Exhaust Fans 
Coolers 
Air Conditioners 
Unit Heaters 






Hair Dryers ) rH Full load 280 

Controls pm Dayton Rocers 
Write for catalog and specifications Nanufacti ving Company 
ALLIANCE MANUFACTURING COMPANY « ALLIANCE, OHIO Minneapolis (7), Minn. 





Export Department: 401 Broadway, New York 13, N. Y., U.S.A. 
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The Honeywell ‘‘Peanut” Mercury Switch [actual size| 


This tiny switeh is doing a giant job. Tt is long-lived 

50 million eveles is not an exe eption. It is adaptable 

crowded spaces are no bugaboo, It is economical 22. COSTS 
little to begin with and little to engineer into vour product. 
Quality and = economy-minded design engineers have 
already used it in coin vending machines. record players. 
automatic controllers. sign flashers. business machines and 
sterile toilet seats... and new applications are being 


dey eloped every dav. 


The “mighty midget” is available in SPST and SPDT... 
with plain or platinum tipped electrodes . .. maximum tilting 
angles of 3° and 12°. Investigate these qualifications . . . 


today oo « VON lon al Brou nengineert ts as nearas vou phone. 





MINNEAPOLIS-HONEYWELL REGULATOR CO. 
BROWN INSTRUMENTS DIVISION MW rite for your rep of Catalog 


; : 1343... for full description and 
4459 Wayne Ave., Philadelphia 44, Pa. specifications on the complete line 


fices in 73 principal cities of the United States, Conada ond throughout the world of Honeywell Mercury Switches. 





Merwu ry Sietltohes 


FOR POSITIVE ACTION 





5 


entree tice ee intel 
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During the past few years STER- 
LING RELAYS have been adopted as 
standard equipment by hundreds 
of satisfied customers. These in- 
clude manufacturers, military and 
naval services along with indus- 
trial and private laboratories. 


Adaptability, convenience and de- 
pendability are some of the fea- 
tures which explain the general 
acceptance of STERLING RELAYS in 
industry 


STERLING WILL ENGINEER AND DE- 
SIGN RELAYS FOR YOUR PARTICULAR 
REQUIREMENTS 


Types KS midget and GS relays 
illustrated 


Write today for your copy of 
STERLING'S new Bulletin 110 on 
RELAYS FOR INDUSTRY 


Storlin r, ineetin oe pany, a. 
mid 7 } 


LACONIA, NEW HAMPSHIRE 





Industria Relays 








Propuct ENGINEERING — JuLy, 1949 








}: ie > Go0opD RIGHT 


Meet the Only 


NEW Air 
Compressor 


ALT: Since the War 


pis 
WORTHINGTON PUMP AND MACHINERY CORPORATION 


PUMP AND COMPRESSOR MERCHANDISING DIVISION 
HARRISON, NEW JERSEY 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 
PUMPS: centrifugal, power, rotary, steam 
AIR COMPRESSORS: water-cooled, air-cooled 
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HAND OF 


It’s the Worthington Balanced Angle—the 
really modern-looking vertical air com- 
pressor that is as up-to-date inside as out! 


See how this machine has been redesigned 
from the bottom up to give you everything 
we know you want in an air compressor— 
Improved Appearance. The clean sweep of 
the base, the even balance of the cylinders, 
the compact arrangement of intercooler and 
clean sturdy feet make it a credit to your 
equipment. 


Smoother Performance. The V-type cylinder 
arrangement gives better running balance 
and faster cooling. 

Higher Efficiency. The isolated cylinders 
have 35% more heat radiating surface than 
in-line type; the aluminum heads release 
heat faster than cast-iron; and the high- 
speed fan throws 6 times as much air across 
the cylinders. 


Less Maintenance. The valves are exclusive 
Worthington Feather* Valves; lubrication 
is controlled; bearings are famous Timken 
roller bearings, including oversize main 
bearings. 

Longer Life. The pistons in each stage, 
though different in size, weigh alike, reduc- 
ing vibration; crankshaft is drop-forged 
steel with integral counterweights; bearing 
pressures and piston speed are low. 


The Worthington line of Vertical Air Com- 
pressors includes single and two-stage mod- 
els, base or tank-mounted, !4 to 15 hp. 


*Reg. U.S. Pat. Of. 


MAIL COUPON FOR FREE BULLETIN 
{See es SS SS SS SSeS 


Worthington Pumo and Machinery Corp 
Pump and Compressor Merchandising Div 
Dept. PCP 96 A 

Harrison, N. J 


Send bulletin on Worthington Vertical Air 


3 
| 
| 
a 
Compressor. i 
’ 
t 
s 
a 
a 


Company 


Address 
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AIRFIEL 


for FINE 
Ms ARS, 


into any product! 


It’s a better product when it’s equipped with FAIRFIELD GEARS! 
Long producers of precision-made, automotive type gears for high 
grade trucks and tractors, Fairfield now brings the same standards 
for gear performance to a wide variety of products: Road Graders 
.Machine Tools...Power Shovels...Printing Presses 
Grain Combines...Mine Hoists...Rail Cars...Drilling 












Rigs Diesel Engines...and many others. For the 
BEST in GEARS, specify FAIRFIELD! 
| A - 


Fine Gears Made to Order: 


SPIRAL BEVEL + STRAIGHT BEVEL + HYPOID + HELICAL + HERRINGBONE 
DIFFERENTIALS 


SPUR ° WORM AND WORM GEARS ° 


FAIRFIELD MANUFACTURING COMPANY 


313 South Earl Avenue . Lafayette, Indiana 


JUST PRINTED 


Two bulletins showing how 
NEW G-E MOTOR EXCHANGE PLAN 


cuts machine down time 


Get the story of the new time and money saving General 
Electric exchange plan for Tri-Clad integral-hp motors! 
It's an extension of the highly successful G-E fractional- 
hp motor exchange plan and covers most popular types 
of Tri-Clad open dripproof motors—one to five hp. 
BulletinGEA-5 189 is for motor users; BulletinGEA-5180 
is for machinery manufacturers. Write on your letter- 


head FOR FREE COPY: Apparatus Department, General Electric 
Company, Schenectady 5, N. Y. 


Look for this extra on the motors 
you buy; it means lower main- 
tenance costs, less time lost for 
motor replacement. 











HEAT 


DISSIPATION 


No longer a Problem! 





mA er, 

~ Eastern Model 
2-XR Heat Transfer 
Units successfully 
dissipate the heat 
generated by x-ray 
tubes in standard 
X-Ray machines 
built by the X-Ray 
Manufacturing Corporation of 
America, New York City. This in- 
sures uniform temperature control 
and longer tube life. The unit 
eliminates the inconvenience and 
expense of using tap water as the 


tube cooling system. 


If you have a problem that can be 
solved by using equipment that 
contains a pump as an integral 
unit, why not) consult Eastern 


engineers ¢ 


Eastern pumps require no intro 
duction. Their compact design 
and remarkable performance 
make them ideally adaptable 
where space and portability are 


factors. 


They Incorporate the finest of 

workmanship and = material, Con- 

sultations on special pump prob- 

lems entail no obligation. Write: 
Eastern Model D-11 

heavy duty centrifugal 

pump. Size 10” x 53 


x , Weight 
Power 1/8 hep 
ty ind 





Available in 110 o 


volts a.c. Maximum out- 
put § g.p.m. at zero pres- 
sure. Maximum pressure 


14.5 lbs. p.s.i. at shut off 


Eacteum 
INDUSTRIES, INC. 


200 Elm Street 


Dept. 200 New Haven, 6, Connecticut 
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Alt pee 
gl S00 iglt P 


to modernize your product and 









to enhance its ‘‘saleability’’ 


Two slide switches rated 
l ampere at 125 volts DC 
3 amperes 

Singho-pate at 125 volts AC 
$S-26 singie-rhrow 


single-throw 














These sturdy little switches are 





ideal for appliances, toys and 
electrical equipment requiring 
3-ampere switch contact car- 


rying capacity. Both are Un- 






derwriters approved. Write 
Sing! | 
$S-26-] Proee: ed tee for SS-26 Switch Bulletin. 








LINE OR SLIDE ACTION 


Dozens of Contact Arrangements 


Inexpensive types are available for practically any switching 
requirement and at prices that will please you. Samples to speci- 
fications on request to quantity users. Write for Stackpole Switch 
Bulletin RC7C. 


Fixed and Variable Resistors ELECTRONIC COMPONENTS DIVISION, ...and hundreds of molded 
Iron Cores © Alnico Il Perma- iron powder, metal, carbon 
nent Magnets ... STACKPOLE CARBON co. St. Marys, Pa. and graphite products. 
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There’s a Profitable Idea for You in — 


The Case of the Old Offender 





Draftsman: 
spoiled atwo hundred-dollar draw- 
ing! Look how brittle and opaque 


‘You old reprobate, you 


it is!” 


Father Time: “Yes, but you drew it on 
tracing paper — when you should 
have used Arkwright Tracing 
Cloth!” 





It pays to use Arkwright Tracing Cloth instead of 
paper. It’s a much safer habit, even for preliminary 
sketches and “one-job” drawings, supposedly tem- 
porary, that may be urgently needed later. Repeated 
usefulness and long years of permanence are your 
rich reward. This was dramatically proved when a 
perfect print was made recently from an 80-year old 
tracing on cloth made by the same process regularly 
employed by Arkwright! 


Send for working samples and prove to yourself how 
much better Arkwright is for all drawings. Arkwright 
is sold by leading drawing material dealers every- 
where. Arkwright Finishing Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
- Erasures re-ink without feathering 
+ Prints are always sharp and clean 
. Tracings never discolor or go brittle 
No surface oils, soaps or waxes to dry out 


- No pinholes or thick threads 


oveaen- 


. Mechanical processing creates permanent 
transparency 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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-.- 192 PAGES of 

USEFUL INFORMATION 

Engineers, designers. purchasing agents = 
GET YOUR COPY 


You will find complete data on the lamps used in 
pilot lights. 


And illustrations — all full sizeof hundreds of 
items you will use. 


There is a table of resistors for operation of 
lamps on all voltages. 


Complete dimensional data on each unit. 
Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3,N. Y. TELEPHONE SPRING 7-1300 


White for Handbook 6-149 


More than 2,000 Underwriters’ 


















| made possible by IMO OIL PUMP 


This quiet, reliable, 
pump is just the 


pulsation-free, vibrationless 
thing for hydraulic elevator 
operation — or any other service where noise is a 
nuisance and reliability is essential. 

De Laval-IMO pumps are available for gen- 
eral handling of oil and fluids 
over a wide range of viscosities. 


Send for Catalog 1-152C 


IMO PUMP DIVISION of the 


DE LAVAL STEAM TURBINE 


TRENTON 2, NEW JERSEY 
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Spongex helps both with the family wash! 


From toy washing machines to the real thing 
in a range of uses as varied as this Spongex 
sponge rubber is. today, making life smoother and 
easter for everyone. 

In homes, offices and factories ... in land, sea 
or air travel... wherever you go, whatever you 
do today. your path is) made pleasanter by 
Spongex as an integral part of more and more 


widely diversified products. 


Spongex is used for seals on iron lungs and 
incubators: for weather strip and rug cushions: 
for typewriter key pads and refrigerator tnsula- 
tion: for sound deadening on appliances an 


infinite number of things. increasing almost daily. 





SPONGE RUBBER PRODUCTS CO. 


SPONGEX + CtLL-TtTts ° 





TEXFOAM ° 


Made by a company which has specialized for 
25 vears in the production of cellular rubber 
products. SPongenr is an amazinety versatile 
material that is being used by leading manufac- 
turers to solve problems of cushioning, sealing, 
insulating. gasketing. dust-proofing. shock absorp- 


tion. and for sound and vibration elimination, 


Give this unique material your serious con- 
sideration when planning improvements of your 
present products or developing nev, ones for 
future production. Samples available for experi- 
mental purposes. Sponge Rubber Products Co., 
123. Derby 


Place. Shelton, Conn. Sales offices in 


principal industrial centers. 


) Trade-Marks Reg. U. S. Pat. Off. 





TEXLITE 


TEXLOCE 
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“PLASTICS are Right if they're — 
Molded by loiter 


We Have literally grown up with plastics. This means 
that we offer to industry 39 vears of experience gained in 
successfully solving special custom molding jobs of every 
conceivable kind. 

Our designing, engineering and molding personnel are 
entirely familiar with all plastic compounds, know how and 
when to use them, and the best way to mold each one. 

The McCaskey Register Company saw the wisdom of 
cashing in on our special know-how to mold the entire case, 
cover and cash drawer of their prize-winning cash register 
shown here. Material used was phenolic plastic. This is but 
one of thousands of jobs that prove — “Plas- 
tics are Right if they’re Molded by Northern”. 
Let us prove it to you. 


Yflwithern INDUSTRIAL CHEMICAL CO. 


39 Yeors of Plastic Molding Experience 


11 ELKINS STREET, SO. BOSTON, MASS. SO. 8-4240 
BRANCH OFFICES 
441 Lexington Ave P.O. Box 476 P.O. Box 5604 
New York, N.Y 4 Rochester 2, N. Y Phila. 29,.Pa 
Tel. Vanderbilt 6-1684 Tel. Charlotte 3270 Tel. Victor 8679 





GEARED 10 
TOMORROW 


New products new 
methods to meet new 
competitions ; new 
equipment for eco- 
nomical production Different 
Diefendorf Is 
Prices Reduced 28°/, to 55° on 
same capacity 
Twice capacity of older models 
Hydrogen pressure increased 


* 
* 
« 
% No sputtering or false contacts 
* 
* 
* 


ired to meet your 
earing problems of 
today and tommor- 


row 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, ; 
NEW YORK KEEPS Co, 


No deterioration from inactivity 
Withstands higher temperatures 
Lower operating angles 


5 new models 
ash for Bulletin 525 





- Uny 
NEW a PER PRESSUF® 





oe S DURAKOO INC 1010 N. MAIN ST. ELKHART NDIANA 


IN CANADA CONTROLITE ENG & SALES. LTD, TORONTO 5, ONTARIO 





248 Propuct ENGINEERING — JuLy, 1949 


























Controlling dimensions 





for typical unit. See 
chart below for actual 


dimensions 


polit 








PILLOW BLOCK 


A NEW and BETTER PILLOW BLOCK 


In sizes from 15/16” to 3-15/16” dia. shafts with “split” or 
divisable inner and outer race. 

It has these features 

Both the inner race and the outer are “split”. This permits installa- 
tion in places where the solid race bearing cannot be installed. 

rhe outer race is also the pillow block, made from a forging of 
bearing steel, into which the ball race is ground to close tolerances. 

Center height is held to a close tolerance and can be easily in- 
creased by means of adapter plates. Two screw holes in the base of 
the outer race of housing secure the unit to its related part. 

The seal rides into a free fitting groove in the inner race and is 
retained by a groove in the outer race—a highly effective labyrinth 
type of seal. ; 





OUTER RACE There is a large space for lubricant with a grease fitting for 
relubrication. 
Because of the split feature, a greater number of balls can be 
assembled in the bearing than is possible with solid race construction. 
It is designed as either rigid or self-aligning type with a synthetic 
retainer. The ball pockets are drilled. No rivets—no crimping. 
The inner race is positioned by drawing up on four screws which 
locks the inner race to the shaft. 


Dimensions of Split Pillow Block for 1''\s" dia. shaft 





T 


No Size Base 


INNER RACE ; 4 E Balls Balls Threads 
| ay | 3%"| 17 oxy 











PRINT WITH COMPLETE DATA MAY BE OBTAINED FROM 


‘Gs -DIVISIBLE R 
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Punching Power for Perforating Press 
Provided by NOPAK CYLINDERS! A, 


This unique press was specially designed and built 
by Verdin, Kappes & Verdin, Cincinnati, O., for 
high-speed, precision perforating of matching el- 
bow blanks. 


Two 3” Model “C” NOPAK Hydraulic Cylinders, 
controlled by one foot valve, supply ample power 
to perforate sheet steel, up to 24 
gauge @ Maximum speed, 100 — 



















Duplex Hydraulic 
Perforating Press, 
of special design, 
uses 2 NOPAK 
Model “’C’ Hydrau 
lic Cylinders. 


@ | /) 
1” strokes per minute @ Maximum 4 
capacity, eleven 9/64” holes @ Ms } 
Operating pressure, 400 P.S.I. « a 
This press has reduced spoilage substan- 


tially, has resulted in greater accuracy, has 
increased operating safety by eliminating 
the flywheel. Chances are that your stand- 
ard or special machines can be designed for 
or converted to air or hydraulic operation by 
employing NOPAK Valves and Cylinders. 


\ a x ice 


GALLAND-HENNING MFG. CO. 


2762 S. 3ist STREET © MILWAUKEE 7, WIS. 
NOPAK Model “C” 
Cylinder, either Air 
or Hydraulic, is de- P ae 
signed for flat base in Principal Cities 
mounting and verti * 
cal pushing power, If you don’t know your 
either up-or-down- 


res' le] 
sre rena eM yy, _ VALVES AND CYLINDERS 
his name and address. DESIGNED for AIR and HYDRAULIC SERVICE 


Representatives 








9S of every descrips;, ” 
Nee 


Screens used in grain testing require an 
extreme accuracy of diameter for round 
holes and for dimensions of slotted per 
forations. Here H & K. screens test only 

0005 variation in diameter of all the 
holes per screen. Such accuracy is a part 
of everyday H & K production 


A\ w 


WN 
to utmost actiirady 


Also complete Pactirty 


H & K Screens may also be had to speci 

bin ied teante ot come fications as to kind and temper of metal 

or in plastics, rubber 
practically any sheet 

terial. Your i 


and thread grinding Ppa on etc., 
col or plate ma 
nquiry, regardless of speci 


invited for recommendation 


| 
SPECIAL MACHINERY | 
Bult TO ORDER. .- 


city devoted e 
y+ ean the building Zr 


ah 
mblies and 
: fa sr concerns. HARTFORD 
Estimates furnished — be. 
ly upon receipt “ — 

of inquiry. Bullet 2 
B00 lists our machine equip 
ment. 


The HARTFORD SPECIAL MACHINERY Co., Hartford 5, Conn. 


fications, is 


and prices 


Remember—H & K Gr 


les of Beauty 


for your ornamental applications 


Li. aa . 
Harrington & King 
PERFORATING Cc 
5630 FILLMORE ST., CHICAGO 44, ILLINOIS 
114 LIBERTY ST NEW YORK 6, N.Y. 
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make things move! 





Raymond Manufacturing Co. 
DIVISION OF ASSOCIATED SPRING CORPORATION 
Corry, Pennsylvania 


SPRINGS - WIRE FORMS - SMALL STAMPINGS 
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Is xy 4 WELDMENTS 
Nou! A New Lightweight | cesaiine - 
LAUSON Engine! 


Here's that famous Lauson dependa 
bility — now available in an engine 
weighing only 23 Ibs! 


When designi: new products remem- 
ber Littleford can fabricate plain or 
alley plate and sheet metal into any 
size or shape Weldment to fit your 
needs. Littleford Weldments for 68 
years have played a vital part in 
many a product, such units as Bases, 
Guards, Pans, Louver Covers, or Spe- 
cial Parts have been produced at low 
cost by precision work and know ® 
how. Experience in bending, forming, ’ 
shearing and welding is assurance of 

| the high quality Weldments. Send blue 
prints to Littleford f 


@ %4 H. P. — the perfect portable pow- 
er. 4-Cycle, Air-Cooled. Other mod 
els to 5 H. P. 


Instant starting — economical oper- 
ation. 





Machined mounting pad on crank 
case for direct mounting of pumps, 
generators, etc. 















In Canada: 
A Hart-Emerson Ltd 
Winnipeg, Canada 


ENGINE BUILDERS FOR OVER 50 YEARS! 








REGULAR 


FLEALOC 


ONE-PIECE 
SELF-LOCKING 
NUTS 7 


... WON’T SHAKE LOOSE .. . REDUCE MAINTENANCE 


Invariably, when nuts loosen, they cause shutdowns, loss of production, and bad tempers all 
around. All this can readily be eliminated by installing the one-piece, self-locking ‘FLEXLOC”, 
because it positively will not shake loose and positively cuts cost of maintenance 






Pat'd & 
Pats. Pend 


4 
: 
| 
| 
4 
4 


The all-metal, one-piece resilient “FLEXLOC’ is becoming increasingly popular, because it is 
processed to have an exceptionally uniform torque and, becouse it packs a stop, lock and 
plain nut all in one. “‘FLEXLOC’ accommodates itself to a wide range of thread tolerances 
and can be used over and over again without losing much of its torque. And, being a stop nut, 
it stays locked in any position on a threaded member It is not affected by temperatures 
commonly met within the Industrial Field of Mechanical Engineering 


Available in ‘‘thin’’ and ‘regular’ types—in sizes from #6 to 2" in diameter—in NC and NF 
thread series. Write for your copy of the ‘FLEXLOC” Catalog 


OVER 46 YEARS IN BUSINESS 


ee a tt 3 


Jenkintown, Pennsylvania, Box 545 | . LITTLEFORD BROS., INC 
Branches: Chicago * Detroit * St. Louis * San Francisco 506 E. Pearl 








Street, Cincinnati 2, Ohio 


7-95 
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Add it to your product 


It adds quality to the quality product you build! Bonderite, 
Parker's corrosion resistant paint base, protects and preserves 
appearance and serviceability of paint finishes on metal surfaces. 


Bonderite is versatile. Whatever your production—steel, alu- 
minum, zinc, alloys of these metals, or mixed metal —it can have 
the benefits of Bonderite. Treatment can be by spray or im- 
mersion; automatic or hand controlled. 


Bonderite quality and economy go hand in hand. Because of its 
dependability and the uniformity of the Bonderite coating it 
creates on the metal, the paint line runs smoothly and without 
interruption. The long-lasting fine appearance pleases both you 
and your customers! 

Get full information on Bonderite for your painted metal prod- 
uct now! 





Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. Off, 





age AE 


PARKER RUST PROOF COMPANY — 
2179 East Milwaukee Ave. 
Detroit 1, pene , 





BONDERITE corrosion resistant paint base—PARCO COMPOUND rust resistant-—PAREO LOBRITT ee wear y caliad for friction aan 
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Make PEERLESS ELECTRIC 







Off the Drafting Board... 


INTO YOUR CIRCUIT! 


_ =. 7939 


9015 





longer life 
No. 7-939 isa newly n 
No. 1157 is an industrial t 








nan 
No. 9015 is a mon i 
motor loads up t 
Highe t standards of engineering, materi 
workman iif hetter ’ ; ugh better 


er an as y 
= u = 


SS 


MOTOR DEPARTMENT 


@ When you bring your motor problems 
to Peerless Electric, you add a motor de- 
partment to your plant facilities. Peerless 
is small enough to give individual engi- 
neering attention to your motor require- 
ments—large enough to manufacture the 


motors you need in any quantity 


We can give you the same quick action on 
special motors that you could get in your 
own plant if you had a motor department 
—action that will give you promptly the 


information or samples you may need. 


THE PEERLESS ELECTRIC COMPANY * WARREN, OHIO 
Manufacturers of Quality Motors for more than 55 years 


Single Phase @ Polyphase ¢ Direct Current Motors 


ARE “PEERLESS REGISTERED” 








© 2. 


IS FIRST AGAIN! 


Leach is first again with newly modified Relays designed 
engineered and constructed to meet your specitic r i 
ments. For easier installation, better performan 











SACH RELAY Co. ) 





Nm 





5915 AVALON BOULEVARD @ LOS ANGELES 3 


Representatives in Principal Cities of U.S. and Canada 











—P MANY - 
Se INDUSTRIAL (° 
ROLL =— 
PROBLEMS 
are solved 
‘cae by using Re — 
: F-TITE ROLLS 


Many patented con- 












A structions provide 





strongest possible shaft 


setting. Your choice 





of many different 
types and materials— 
wood, rubber, iron, —— 


brass, stainless steel, 


plastic, etc. Whatever 4S e 
your roll problem, put | 
it up to —— 


SEND FOR CATALOG TODAY! 


Industrial Roll Division 


RODNEY HUNT MACHINE CO. 





Reg. U. S. Pat Off 773 Maple Street, Orange, Mass 
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Parker-Kalon GROUND THREAD Socket Set Screws 
are The TALK of the SHOP! 


at “As different from ordinary 
set screws as night and day” 













“Consistently uniform — 
here's a Class 3 Fit you can 
depend on” l 


- ! 
«, 

? 

) 





“True ground finish has none 
of the imperfections you get 
vith cut threads” 


“Clean starting threads 
speed assembly work and 
improve production” 


Compare! Write for Samples! 


See why P-K Ground Thread Socket Set Screws 


speed assemblies, improve strength and safety. 


Thread grinding, once reserved for screws used inthe 
finest precision equipment, now gives Parker-Kalon 


Socket Set Screws the accurate finish and faultless PARKER-KALON } nen 


contour that mean faster assembly and more sales 
for your products. Write for samples today. 200 Varick Street 


New York 14, N. Y. 


AVAILABLE FOR PROMPT DELIVERY 


$0t DOD > wm. se Te @ oe 6 <6 St. 2 @ SB 1's 7 £18 es 
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BEFORE INSTALLATION 
OF ACCUMULATOR 
Horizontal graduations equal 50 psi 
ond full sweep equals 0.3 seconds. 
Without accumulator the maximum 
pressure swing of the surging fluid 
is 350 psi. 





AFTER INSTALLATION 
OF ACCUMULATOR 
Same installation with accumulator 
in system, the maximum pressure 

swing wos reduced to 20 ps 


/ 


/ 


—_— surges and pump pulsations are the two most 
common causes of pipe lines and hydraulic system failures. 
Surges and pulsations, however, can be’ greatly minimized 
or eliminated by installing a Greer Accumulator in the sys- 
tem. A simple “T” connection is all’ that is necessary to 
install it in any existing or newly designed circuit. 

The “Before” and “After” photographs above give vivid 
proof of the effect of accumulators’ in hydraulic systems. A 
hydrauliscope and camera attachment were used to photo- 
graph the surges and pulsations/of an actual pumping cir- 
cuit. The “Before’’ picture shows the high degree of pul- 
sations in the line not using an accumulator. The ‘‘After”’ 
picture shows how these surges and pulsations were effect- 
ively ironed out and virtually eliminated by the use of an 
accumulator. é 

Similar tests can be performed in your own system to 
demonstrate the effectiveness of a Greer Accumulator. 

A request for further information on your company letter- 
head will bring an immediate reply. Write today! 


SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 


YOUR SYMBOL OF SERVICE 


HYDRAULICS INC. 
454 EIGHTEENTH ST., BROOKLYN 15, N. Y. 
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acura, Y formed 


GRAPHALLOY 
OILLESS 
BEARINGS 





SELF-LUBRICATING 
EXTREMELY DURABLE 
CONSTANT CO-EFFICIENT 


OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 

APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 


carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


- GRAPHITE METALLIZING 


CORPORATION 


1012 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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brightens the 
whole production pict 


CASE HISTORIES FROM 
MT. VERNON FILES 
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Take a look at die casting, and you get a 
new slant on your whole production picture. 
For die casting means speed and economy 
and improved products to boot! 

Here, for example, is the Leitz ‘'Bindomat"’, 
an efficient device for binding photo transpar- 
encies, to make slides. Its design calls for: 

(a) cavity to receive tape roll; 

(b) indents to accommodate tape spool axle, 
tape feed spindle knob, and C clamp (for 
clamping to table); 

(c) channels for tape feed, cutting knife 
mount, and tape locating clip; 

(d) aperture for viewing transparencies; 

(e) slots for guiding and holding slides while 
binding; 

(f) wells for 2 binding rollers; 

(g) rack for 20 finished slides; 

(h) reinforcing sections and members 
underneath. 


Die-cast, the complete unit is produced in a 


Jury, 1949 


single operation with such accuracy that ma- 
chining is reduced to a negligible minimum. 

That's how we, at Mount Vernon, help man- 
ufacturers eliminate time waste and material 
waste—increase output, lower costs. So 
whether your product be small or large, simple 
or complex, consult with us . . . find out how our 
skills and facilities can brighten your entire 
production picture. 


MT. VERNON 
DIE CASTING CORP. 


MT VERNON NEW YORK 








BARNES -GIBSON-RAYMOND 


ODIvVIiSion oF 


ASSOCIATED 
6400 MILLER AVE 
COOK PLANT e 


SPRING CORPORATION 
DETROIT 11, MICHIGAN 
ANN ARBOR, MICHIGAN 


‘N 





ae Heavy steel base. 


Coil readily replaced 

by removing 2 heavy 
screws holding E-shaped 
magnet frame. 

Accessible solderless 

type terminals are con- 
veniently located. All line 
terminals at top; load ter- 
minals at bottom. 


40) 


INDUSTRIAL 


CONTACTORS 






2 TO 8 POLE 
600 VOLT A.C. 
1O—15 AMPERE SIZES 
REVERSING —NON-REVERSING 
TYPES 





INTERCHANGEABLE CONTACTS 


Melamine stationary 
contact block and mov- 
able contact carrier 
6) Stationary and movable 
contacts can be readily 
replaced with use of screw 
driver only and without 
removing wiring. 
Vacuum impregnated 
magnet coil designed 





for continuous 50/60 cycle 


Any ole can be : 
) service. 


changed from normal- 
ly open to normally closed, 
or vice-versa, without ad- 
ditional parts. 


For descriptive bulletin 
No. 600 write Dept. E-7 


R-B-M pDiv., Essex WirE Corp. 


LOGANSPORT, INDIANA 


, 
— FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 








STOP BACK-UP 





Nicholson Steam Traps 


» CONDENSATE 









Operate on we . = 
Lowest Temperature _ = on 
Differential a: 


Repeated comparative tests 


by large users of traps 


show that Nicholson traps 
operate on lowest tempera 
ture differential: 5 to 15 , 
depending on trap size 
and pressure. Thus pre 
vent back-up of con 
densate and keep equipment full of 
live Installations have in- 
creased production of cooking kettles, 
for example, as much as 30%. Widely 
specified for preventing damage to 
thin gauges. “cold blow” 
Size 14" to 2”; press 


BULLETIN 1047 


steam 


Eliminate 
in unit heaters. 


to 225 Ibs 





W. H. NICHOLSON & CO, wes ere 


Valves *% Traps *% Steam Specialties 








— y, 
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MORSE ROLLER CHAIN DRIVES 


Mo ROLLER CHAIN, made in American manufacturers’ standard 
to standard dimensions as approved by the A.S.M.E and 


sizes. 


A.G.M.A., 


Its extra ruggedness, high efficiency, and dependable service have 
stamped it in the minds of designers and engineers as extra special 


for better mechanical power transmission, 


Available in single and multiple widths, with pitches from °4” to 214” 
Morse Roller Chain represents the result of engineering skill applied 
to a practical knowledge of chain design. 


You get low-cost. positive, efficient, flexible chain drives for your me- 
chanical power transmission with Morse Roller Chain. For complete 
information, write Dept. 387, Morse Chain Company, Detroit 8. Mich. 


Morse Morflex 
Coupling 


ETI 


[ee 


is more than standard in performance. 





"MORSE CHAIN COMPANY oc wane DETROIT 8, 


Morse Cut Tooth Sprockets, accurately machined for top performance, 
are recommended for use with Morse Roller Chain. There’s no divided 
responsibility for chain drive performance when you get both chain and 
sprockets from Morse. 


mame e ere rem w ew n—= 4 


MORSE 


MECHANICAL 
— TRANSM/SS/ON 
PRODUCTS 4 


Chain Drives 


Ds ce a ao GD om o_o 
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Morse Silent Morse-Rockford 


MORSE 
CUT TOOTH 
SPROCKETS 





oath - 
he 


Morse -Rockford 
Pulimore Clutches 


MICHIGAN 














Can You Use These Properties of \ | 


RYLLIUM-COPPER? 


Check your design problems against 
these advantages of BERYLCO 25$ 


Seay 


IN MECHANICAL SPRINGS 


Comp ion, Extension, Flat or Torsion— 

high elastic and endurance strength, corro- 

sion and wear resistance, nonmagnetic char- 

acteristics, good formability, close dimen- 

sional control and uniformity through heat- , th 

treatment, minimum drift and low hysteresis. you Tj find em 
, : ae @ | ier, fas 
' easier, fer 


if you... ~~ 
















IN CURRENT-CARRYING SPRINGS 


Connectors, Clips, Spring Contacts, or 
Switch Parts—the above properties plus 
electrical and thermal conductivity, resist- 
ance to relaxation at elevated temperatures, 
and the ability to maintain high and con- 
stant contact pressure. 


. 








i -<N Rt.) 


IN PRESSURE RESPONSIVE ELEMENTS 


Diaphragms, Bellows or Bourdon Tubes— 


stability and accuracy over long periods of When you need specific information on 
time, positive action, and — strenath for materials, finishes or parts, reach for 
space economy or wide working range with your Sweet's File for Product Designers 
maximum sensitivity. (the big orange file). It contains 169 
manufacturers’ catalogs full of usetul 
information on thousands of products 
from absorbers—shock, to zine 
Cross indexing speeds finding 
~~“ If Sweet's File for Product Designers 
In —— age — offer special ad- 4 nas is not available in your office, make re 
v ¢ hings ms ¢ 
antages in the design of bushings, bearings, Kid / quest immediately for application form 
cams, washers, solenoid guides, scraper \ 
bl Files are distributed FREE to qualified 
ades and screw machine products / 
\ organizations and individuals 


Write today for literature on Berylco 25S or \Y 
if you have a design problem, send Ae 
us full information with a drawing or ZA | 


sample of the part. 








i 7ze BERYLLIUM CORPORATION caTAioe seevece 


: for easier, faster selection of products 
Dept. 2, Reading 2, Pa. 119 W. 40th ST., NEW YORK 18, N.Y 
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TALIDE METAL MEETS 
EVERY REQUIREMENT 


DRAWING DIES 


CUTTING TOOLS 


DRILL JIG BUSHINGS 


@ Talide Tungsten Carbide Blades 
outwear cast iron, tool steel or hard- 
faced blades by at least 25 to 1. On 
most applications, Talide stays on 
the job 50 to 75 times longer than 
other blades. 


This longer service life means con- 
tinuous operation with the advan- 
tages of less scrap, less down time 
and lower unit cost. Remember, too, 
the Talide Carbide insert is a solid 
strip without sections or lines or 
seams to score the work. In addition 





SOLID BAR STOCK 


THRU-FEED 






IN FEED 


to standard blades, we design and 
manufacture form or step blades for 
use in grinding parts with multiple 
diameters, steps, tapers, contours or 
other special shapes. Forward part 
or drawing for estimate. 


Talide Blades and other standard 
Talide products (tools, dies, ete.) 
are available from stock from the 
following warehouses: 

Newark, N. J., 166 Bloomfield Ave. 
Youngstown, Ohio, 107 E. Indianola Ave. 
Detroit, Mich., 6432 Cass Ave. 

Chicago, ll., 601 W. Milwaukee Ave. 


* For the full story on longer service life of Talide Centerless Blades, 
ask for Catalog 48-WP, complete with prices, sizes and specifications. 


» METAL CARBIDES CORPORATION 


YOUNGSTOWN 5, OHIO Pioneers in Tungsten 


DRAWING DIES 


CUTTING TOOLS 


Carbide Metallurgy 


WEAR RESISTANT PARTS 
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maybe this Folder 
will give you the answer 


@ If the problem 
has to do with transmitting 
reciproc al action from one place to 
another, Tru-Lay Push-Pull very likely is the 
best answer. Read these highlight facts about 
Tru-Lay Push-Pull. 

|| ae 
. is as positive in action as a steel rod, 
yet flexible as wire rope 
. will operate over long or short lengths, 
with few or numerous bends 
. will operate while flexing 
. is made in capacities up to 1000 pounds input 
. is precision-made, assuring minimum 
backlash and long life 
If you do not have a copy of this 
descriptive folder, write to our Detroit office 


6-235 General Motors Bldg., Detroit 2 
1119 Sonta Fe Avenue, Los Angeles 2! + Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 





In Business for Your Safety 





2 OCR 


PR 





Now Teaminaks Can Be 
ATTACHED & SOLDERED 
in ONE Automatic Operation! 


i at 
} os a2r om im . } 








New Terminal Attaching Machine 

attaches and solders various sizes and types of pre-soldered tandem 
terminals (supplied on reels) at rates up to 1200 per hour. Machine 
cuts off, clinches and solders terminals in one instantaneous opera- 
tion. Eliminates handling of loose terminals, solder and flux to 
increase production and lower costs on long runs. Standard types 
available. Strong, perfectly soldered joints are assured, as absolute 
control of heat is maintained. Send for detailed information, enclose 
sample of wire and terminal now used. Address Dept. B. 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS, exact to 
Customer's Prints. Modern Plant, Equipment and Methods. 
Precision Work. Moderate Die Charges. Prompt, De- 
pendable Service. 


PATTON:-MacGUYER COMPANY 





17 Virginia Avenue, Providence,R.I. 









IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 








veep YOUR COSTS DOWN 


Progressive specializes in manu 
heads, threads 


and finishes on any metal or alloy 


facturing special 


adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in 
cludes purchasing and engineer- 


ing helps 


The PROGRESSIVE 
MANUFACTURING CO. 


48 NORWOOD ST. 
TORRINGTON, CONNECTICUT 


ENLARGED VIEW 








J 
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Here's how to cut your v-belt costs 


You can replace up to 316 sizes of 
endless v-belts with just 4 reels of Veelos 








From these four reels of Veelos you can make up 


Any length belt can be coupled for quick installa- Machine downtime 
316 sizes of O, A, Band C section endless v-belts. 


is practically eliminated 
tion on any drive in a few minutes. 


Sliding or pivoted motor bases are not needed 


AYBE you need belts of only one or two widths—but Veelos on reels saves valuable storage space. It 


many different lengths—to keep all your drives plifies stock records; it eliminates belt 
producing. Then one or two reels of Veelos will give you and obsolescence. 
a complete v-belt inventory 


sim- 


deterioration 


Veelos is simple and easy toinstall. No need todismantle 


; ; drives with fixed centers or outboard bearings... no 
You don’t need to tie-up working capital ina heavy v-belt long, expensive interruptions to production. Just loop it 


around the sheave and couple the ends. 


stock... you don’t need to maintain costly inventory 
records. With Veelos, you have the right size v-belt for any 
drive in your plant—all the time ! 


Check the advantages of Veelos and you'll agree that it 
can provide substantial savings for you. 


Everyone responsible for power transmission needs this Veelos 
data book. Gives complete engineering data, measuring and 
installation directions. Shows Veelos at work on scores of different drives 


in many different industries. Write and we'll send you a copy free! 


MANNHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 





ADJUSTABLE TO ANY LENGTH > ADAPTABLE TO ANY DRIVE 


Made in all standard sizes, fits all standard grooves. Packaged on reels in 
100-foot lengths. Sales engineers in principal cities; over 350 distributors 
throughout the country. Veelos is known as VEELINK outside the United Stotes 
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It contains 260 pages of facts and data on 
flexible shaft selection and application. Copy 


sent free if you write for it on your business 





letterhead and mention your position 


S.S.WHITE 


THE $. S$. WHITE DENTAL MFG. CO. 

















’, When SPECS say 


FLEXIBLE SHAFTS 
experience says: 


S. S. White 


Experience says that the selection and continued 
use of S.S.White flexible shafts on hundreds of 


power drive and remote control applications offers 




































convincing proof of their excellence in perform- 


ance and dependability 


Ex pe rience says that a wide range of requirements 
can be met with $.S.White’s unusually large selec- 


tion of flexible shaft sizes and characteristics. 


Experience says that the cooperation of S.S.White 
engineers—always available without obligation 

helps to provide a quick and authoritative answer 
to the details of correct flexible shaft selection and 


application. 


Experience says that S.S.White’s prompt, efficient 
service and straightforward dealing constitutes a 
reliable source of supply for flexible shafts. 


GET THIS FREE FLEXIBLE SHAFT HANDBOOK 
























om 


SIXTY IN ONE! 


ONLY the Rapidesign Ellipse Master Template 
gives you these useful, time-saving features 
Sixty ellipses in sizes of 14° to 13g” in small 
increments—True isometric ellipses projected 
from a 35 16’ angle in addition to 25°, 
45. and 60 angles—One compact, durable, 
handy size template 5° x 10-7/16 





Axes and sizes indelibly printed on math 
matical quality plastic of .030 thickness. Each 





INDUSTRIAL ws: 


me DEPT D 10 EAST 40th ST, NEW YORK 16, N. Y. == 
FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


One of Americas AAAA Industrial Enterprises 


P.O. Box 592, GLENDALE, CALIF 











LATHE BENCH 
I n 


bn 
SERVICE 


Ww kle 


From “‘start to finish 
Maysteel is equipped 
to handle any sheet Tractor 
metal product. Expert diator, 
field engineers are Hood and 









feady to d ss your Tank Assembly 


product problems right 
at y t. May 
stee! offers you com- 







plete ¢ 
including 
@ DESIGNING 
@ FABRICATING 
@ FINISHING 
MAYSTEEL PRODUCTS, INC 
74 N | tw Kt 712 


MILWAUKEE 5, WISCONSIN (ROGERS 
Mod ] t F Finished in 














MAYVILLE, SHEBOYGAN 


3ray 
° Hammertone 
HARTFORD, WISCONSIN 













MANUFACTURERS & 
DESIGNERS OF 






















with the New No. 77 
ELLIPSE MASTER TEMPLATE 


llipse milled to engraving machine accuracy 


PRICE $2.50 


AT YOUR LOCAL DEALER—CATALOG NO. 49 
AVAILABLE ON REQUEST 


RAPIDESIGN, Inc. 
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Detailed descriptive mate 


rial, dimensions and test 
data important to engineer 
ing and purchasing person- 


nel on: 


CHECK VALVES 


Cone Type 
Soft Seat Type 
Swing Type 


PRESSURE RELIEF 
VALVES 


RESTRICTOR VALVES 
JET ENGINE PARTS 
VACUUM VALVES 
AIR VALVES 
NEEDLE VALVES 


ENGINE PRIMER 
PUMPS 


PLUG VALVES 


FITTINGS—PIPE, TUBE 


AND HOSE 


owe 
oo #3 
earner (Asies@y ie. Cone tre 















You'll find useful information 
in this 
NEW KOHLER CATALOG 


There is much practical reference 
data in this handy guide to the 
complete line of Kohler Precision 
Parts for all aircraft, industrial 
and automotive installations. 
Kohler Precision Parts are be- 
ing specified more and more by 
leading manufacturers, who 
have learned to rely on the supe- 
riority of Kohler designs, pre- 
cision manufacturing processes 
and engineering services. The 
fact that complete facilities are 


maintained, in one plant, for 
forging, sandcasting, tooling, 
machining, finishing, assembling, 
testing and inspecting, assures 
speedy, efficient service and 
prompt deliveries on all orders. 

Kohler engineers are ready at 
all times to cooperate with you 
in developing parts for special 
requirements. To obtain our new 
illustrated catalog, fill out and 
mail the coupon below, without 
obligation. 


KOHLER CO., Dept. 14-J, 
Kohler, Wisconsin 


Please send your new catalog to: 


Nome 


Company ___ a 


Address ___ 



































KOHLER ofr KOHLER 


PLUMBING FIXTURES @© HEATING EQUIPMENT @ ELECTRIC PLANTS 


Juty, 1949 265 






Propucr ENGINEERING 


Rat‘ 


High Ambient Temperatures 
Ay 


This Welco Motor is designed to operate 
in continuous applications 
near the ‘motor killing’’ temperatures of 
baking ovens, boilers, and other sources of 
intense heat. 


horse-power 


These special construction features assure 
a motor temperature rise no greater than 
Ze” '€, 

* Big Rugged Turbine Type Fan 


* Extra Laminations of Finest Sheet 
Steel 


* Heavy Gage Wire 

* “‘Life-time’’ Sealed Bearings 

These open protected type ball bearing 
motors have unusually high efficiency and 


power factor. Available in all sizes to fit 
NEMA Frames between 203 and 365. 


Write for full information. 


THE B. A. WESCHE ELECTRIC CO. 


1620 25 Vine Street 


cnc 
in ee Mae 


Cincinnati, Ohio 


= 





Here at Rockford, our clutch engineers work 
closely with the engineering departments of 
our customers —to deveolp the most prac- 
tical, efficient and economical power trans- 
mission and control for their needs. Recently, 
this close cooperat was ble for 
the development of a double-plate, over- 
center type clutch that has made “live power 
take-offs"’ practical for use in many industries 
in which they never were employed before 
We would be pleased to show you how the 
design and construction advantages of 
ROCKFORD CLUTCHES and POWER 
TAKE-OFFS can help make YOUR product 
operate more efficiently, reliably and eco- 
nomically 





ROCKFORD CLUTCH DIVISION 
BORG. Wanner 
209 Cotherine Street, Rockford, IIlinols 


how to save space, 
material and money 


TUTHILL 


e 
By Using STRIFFED PUMPS 


Stripped Pumps 
In Your 
Machinery Designs 


You'll find many practy al su estions for Incorporating 
the pump directly inte the design of your equipment in 
this Puthill Stripped Pump bulletin. Tt presents the two 
Ivpes of ~tripped LLL) avathable. destened for lubrica- 
tion, coolant. hydrauhe and liquid) transfer service 


Capacities up to 200) s.p.m Send for your copy today. 


TUTHILL PUMP COMPANY 


939 East 95th Street . Chicago 19, Illinois . Phone RE 4-7420 
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When production runs into thou- 
sands of units daily, every possible 


saving in material and labor costs in 





each shock absorber is vital to eth- 
cient manufacturing. Houdaille- 
Hershey Corporation, Buffalo, New 
t York, 


reduced manufacturing costs 


in themanufactureof ELECTRICWELD for your copy of our new booklet: 
when it changed from more expen- Tubing from raw materials to fin “TST EvecrricweLtp Tupinac for 
sive cold-drawn tubing to J&L free- ished product, it can give you the mor be? 
machining ELECTRICWELD Tub- exact grade of steel you need to 
ing for the main cylinder of precision- help you make a better product, 1 ay a 
built hydraulic shock absorbers. faster, and at a lower cost. | oon “has i ri elena 
This special J&L tubing is made If you use tubing in the manufac- 1 Pirtst 
from resulphurized, open-hearth steel. ture of your product investigate J&L Please send bookler: “[&l 
The resulphurizing imparts the de- EL&CTRICWELD Tubing. Write today | 
| 
| _ 
JONES & LAUGHLIN STEELCORPORATION | 
nm st matertat PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED ! 
ia eas pris aap BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD | 
certain product. in oriseoumy ROLLED STRIP AND SHEETS + TUBULAR, WIRE AND TIN MILL | 
and JALLOY PRODUCTS + ‘‘PRECISIONBILT’’ WIRE ROPE +» COAL CHEMICALS > 


ty 1949 
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Houdaille-Hershey makes 
better shock absorbers at lower cost with 


J&L free-machining ELECTRICWELD siiiv 















] at ma r 
ELECTRICWELD 
















of JXL 


sired free-machining quality required 
by Houdaille-Hershey for broaching 
the interior surface of the cylinders 
with uniform precision to a_ toler 
ance of 1 1000 of an inch 

Because J&l 


controls every ste p 
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There’s a 








WIRE BELT 


to combine movement with 
processing 


for EVERY PRODUCT 
--.- or MATERIAL 





A Cambric ge Balanced Belt safely 


and speedily carries clock faces through 


the decorating lehr. In c modern ceramics plant, Combridge belts can also 


be used for annealing and glazing. Open mesh permits free heot ci 
culation around the ware 


Moving belt eliminates use of cars or saggers 
Whether your product is big and bulky or small and 
fragile, if it must move during processing or produc 
tion, a Cambridge Woven Wire Conveyor Belt can do 
the job economically and safely. 


Woven from any metal or alloy to any mesh or weave, 
Cambridge belts offer dependability, long life, freedom 
from time-wasting shutdowns for repairs. Among the 
specially designed Cambridge belts in service today 
are continuous conveyorized installations for baking, 
quenching, tempering, washing, drying, cooling and 
packaging. 


Whenever you have a problem concerning movement 


during processing, call in a Cambridge Field Engineer. 


Or, for complete information on the entire 3 
Cambridge line, write today for your FREE Cambridge 
copy of this 130 page illustrated book. Gives — 

belt and conveyor design, applications, in- 


stallation data, construction details. Write \ — 
today... 


There's a Cambridge Sales- Engineering 


Wire cloth 


in rolls 


Office near you! 










Dept. P 


Also specialized 


wire fabrications 


OFFICES IN 


PRINCIPAL 


INDUSTRIAL 
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Cambridge Wire Cloth Co. 


Cambridge 7, Md. 


CITIES 






WITH THIS © — 


WISCONSIN 4:+-cs0..1 Engine Powered Welder 


Whether in the field or inside the shop, the steady power of the 
Wisconsin air-cooled engine makes the P & H 200 Amp. NEMA- 
rated DC Arc Welder a reliable operating tool. 

Regardless of the kind of power equipment you make, if a power 
unit within the 2 to 30 hp. range is indicated, your good name 
will be amply protected when you specify ‘Wisconsin Heavy- 
Duty Air-Cooled Engines'’. These engines ‘pay off’ with users, 
in any climate, under the most rugged and adverse operating 
conditions. Heavy-duty design and construction details such as 
tapered roller bearings at BOTH ends of the husky crankshaft; 
rotary type high tension outside magneto with impulse coupling 
for quick, sure starting; pump lubrication with individual oil 
stream to each rod; a carburetor that functions at all operating 
angles . . . these are among the features that assure ‘‘Most 


H. P. Hours'’ of on-the-job service. 
4-cycle single, 2- and 4-cylinder models, 2 to 30 hp. 


‘imits a WISCONSIN MOTOR CORPORAT 


Heavy-Duty A 


i Siow Keefra! w N 
\ if 


A Complete NEW LINE of 





Totally Jacketed Ya 


PUMPS 


When your problem 
is to pump a liquid 
requ ring either heat 
ng or cooling for ef 
fcent handling, look to the new Viking line of totally 
jacketed pumps 

Complete jackets surround the pump casing, head and 
stuffing box. Pump available with any combination of jackets. 

Special bearings, packing and gaskets are standard equip 
ment for handling hot liquids. Complete jacketed pumps 
furn'shed in 90, 200, 300 and 450 gpm sizes. Jacketed heads 
available for pumps of lower capacity. 





qi? —————— Ask for 
<=> —__> ¥) free bulletin 901X 
IKING today for 


AN HONORED NAME 
IN PUMPING 


complete 
specifications. 





Pump Company 


Cedar Falls, lowa 


Viking 


Propuct 
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WELDING 
CLAMPS FOR 
. LARGE DIAMETER 
PIPE , CYLINDERS 
OR DRUMS 








gras 


Se 
= 


eo 


> 
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SMALL BUT POWERFUL! Weill over four 
hundred pounds of output force is at your command 
to PUSH... PULL... LIFT... PRESS CLAMP. . 
Grip or SQUEEZE with this small 22” cylinder 
connected to ordinary shop air supply at 90 p.s.i. 
Air consumption approximately two hundredths of a 
cubic foot per inch of stroke. 


4¢* HANNIFIN 





Pneumatic Cylinders 


ole Wk 


“AUTOMATION” is an interest-rousing new term that 


2 


¢ 


ee ee eee ee ee ee es ee 


describes some of the many ways in which pneumatic 
cylinders are being used to actuate and power automatic 
work-saving devices. Hannifin is playing an important part 
in this development by supplying cylinders that are right 
for the job and engineering know-how second to none when 
it comes to applying cylinders to the job. 

If you are interested in using cylinders to SAVE TIME... 
REDUCE PHYSICAL EFFORT ...CUT COSTS... and 
IMPROVE PLANT OPERATION, get in touch with 
HANNIFIN today. Engineering recommendations on re- 
quest. Experienced Factory-trained field representatives in 
all leading industrial centers. 


HANNIFIN CORPORATION 
1125 So. Kilbourn Ave., Chicago 24, Illinois 

AIR CYLINDERS * HYDRAULIC CYLINDERS * HYDRAULIC PRESSES 

PNEUMATIC PRESSES » HYDRAULIC RIVETERS * AIR CONTROL VALVES 


cee ee ee eee ee ee ae ee 

a ‘ 

| Send for a copy of tia BULLETIN, 
@ 48 pages of information about Hannifin Pneumatic Cylinders. | 
Complete range of sizes from 1” to 12”. Six basic mountin 
styles, plus combination and double-end rod styles. Any ean } 
stroke, with or without cushions. Write for a copy of Hannifin | 
Bulletin No. 210. 
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Sonner Burner Co., Inc., 


Winfield, Kansas 


No. 29—Product of The 





SONNER 
BURNER PILOT 


Insures 


Chace Thermostatic Bimetal safeguards users of the 
Sonner Gas Conversion Burner in event of pilot 
flame failure. 

An actuating element of Chace No. 2400 Thermo- 
static Bimetal is the heart of the Sonner Type R 
Automatic Pilot; under an adequate pilot flame 
which impinges upon the bimetal element, an elec- 
trical contact is maintained, controlling the main gas 
valve. Should pilot flame fail, the bimetal cooling 
immediately bends, opening the electrical contact, 
causing the main gas valve to close. With pilot 
flame re-established, the heated bimetal bends 
back, closing the electrical contact, allowing the 
main valve to open in response to the automatic 
temperature control. 

The high thermal deflection rate of Chace No. 2400 
Bimetal makes it ideal for this application—and the 
ideal bimetal for your problems in temperature 
indication or control can be found in the W. M. 
Chace Company line of 29 different bimetals. All 
are available in strips, finished pieces or sub- 
assemblies. Consult Chace engineers for assistance 
in determining the correct bimetal actuating element 
for your product. 


w. M. CHACE co. 
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1607 BEARD AVE. + DETROIT 9, MICH. 








BRAND 


For Mechanical and Structural Design 
Whatever your design problem with wire cloth for mechanical 
or structural parts, call on Wickwire Brothers, Inc. — special- 
ists in wire manufacturing since 1873 — for experienced in- 
formation. Wickwire’s CORTLAND Brand Industrial Wire 
Cloth is made to meet your specifications — 
Sizes: One inch to 30 Mesh 
Weaves: Square and special 
Metals: Steel, Copper, Brass, Bronze, Aluminum, Stainless 
Steel, etc. 
Gauge: 14 to 39 and special 
Finish: Tinned, galvanized, painted or plain steel. 
Widths: 24”-48” standard; also narrower or wider, and 
slit or cut to size. 
Inquiries about special grades and special applications are 
welcomed. Cortland Brand Industrial Wire Cloth can help 
you build your product better. 


Wh 47/77 ae 


WICKWIRE BROTHERS, INC., Cortland, N. Y. 
At Last! Quick-Disconnect 
Hose Coupling Guaranteed 
- - - Positively Leak-Proof! 


On “Impossible Jobs” or in hard-to- 
reach places where ordinary Quick- 




















Disconnect Couplings fail — 
WIGGINS Inst-O-Matics have 
made sensational records — yet 


cost no more than old fashioned 


If you have a hose line that fails to hold under 
pressure-——whether water, air, gas, fluids, hydraulic 

we guaranteed that a Wiggins Inst-O-Matic 
Quick-Disconnect Coupling will hold the pressure 
and increase flow)! You'll get operation and 
maintenance savings up to 80°, over old-fashioned 
couplings. 


Big firms delighted! We asked for the toughest 
coupling jobs in these companies—-and now we're 
getting repeat orders! .. . Ford, Chrysler, General 
Electric, Westinghouse, Inland Steel, General Petrol 
eum, Continental Can, Shell Chemical, Union Pacific 
Railroad—and scores of others. 


Let Us Show You! Wherever you are now using 
old-fashioned screw-on couplings or any other 
quick coupling, let us show you how much you 
can save with Wiggins Inst-O-Matic Couplings, 
now made in sizes !," to 2)2", open and self-seal 
ing, in a variety of metals with Wiggins Quick 
Disconnect Couplings. To Equipment Manufactur 
ers: Wiggins Inst-O-Matic Couplings are now 
widely used in special applications by agricultural, 
automotive, aircraft, heavy industries and on mis 
cellaneous equipment, where performance, flexi %™" Air 
bility and safety are vital. Address confidential Hose Coupling 
inquiries to Special Equipment Division, E. . 

Wiggins Oil Tool Co., Inc., Dept. IEN, 3424 East Olympic Blvd., 
Los Angeles 23, California. Representatives in principal cities. 
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JOHNSON BRONZE 











SLEEVE BEARING 
DATA 








HEET METAL 


times referred to as either thin wall, 


BEARINGS, 


some- 
rolled-up, slip-in, split or laminated, are 
available in four different types, i.e.: 


Bronze sheet metal 
Bronze-on-steel 

. Steel and lead babbitt 
Steel and tin babbitt 


wn 


They are comparatively low in price... 
particularly when there is quantity of a 
size... yet high in efficiency, possessing 
many unusual bearing qualities. With the 
exception of certain automotive replace 
ment parts, sheet metal bearings are not 
stock items but are made to specifications 
determined by the requirements of the 
application. 


Bronze Sheet Metal 


The necessity for ductility limits bronze 


sheet metal bearings to two alloys, con- 
taining not more than 4% lead and 4% 
tin. Higher 
would render the 


percentages of these metals 
material too hard for 
rolling. As listed below, Johnson's alloy 
No. 44 is the highest 

closest to plastic bronze. 


grade and comes 

Due to the lim 
itations of the elemental constituents these 
two alloys have a coefficient of 
friction and not quite as great load carry- 


higher 








JOHNSON BRONZE 











SLEEVE BEARING 


DATA 








ing capacity as cast bronze. However, the 
rolling operation imparts a dense structure 
to the metal which results in excellent re- 
sistance to pounding and to shock. The 
degree of hardness can be furnished as 
specified. 

Bearings made of number 40 alloy should 
be burnished in place as the metal has low 
machining qualities; however, number 44 
alloy can be burnished, bored or reamed in 
assembly. 

The most common wall thicknesses are 
1 32" and 1/16", with a variation of 
.005" plus or minus from the nominal size. 
One of the advantages of limiting the wall 
thickness to 1/16'' is that the bearing can 
be easily seated in place by burnishing. 
Oil holes, slots or grooves are easily added 
during the fabricating process. 

Bronze Sheet Metal bearings are excel- 
lent for applications where motion is com 
paratively low and impact 
factor. They are also ideal and most eco 
where 
gaseous conditions may corrode cast iron 
or steel. 


is the main 


nomical for use atmospheric or 





Johnson 


Johnson 





Alloy No. Alloy No 
40 
S.A.E. 795 | 
COPPER 90.0% 
TIN 0.5% 
LEAD 
ZINC 95% | 
HARDNESS 


ROCKWELL B 65-71 —1 16 Ball 
100 KG. LOAD 











Burnishing is desirable in all cases when 
possible for it imparts a dense smooth 
bearing surface, seats the bearing in place 





.7505 


bites RECEIVING HOLE _ 
7495 


__ 753 OD PRESS FITIN ” 
75\ 7500 RING GAGE 


SPLIT 


toos 


BREAK EDGES. 
| BOTH ENDS 


Near 4 





bee come a ame ems 








ee ae ae oe od 








_6245 _ |.D. WHEN PRESSED _ 
6225 |NTO 7500 RING GAGE 


627 _ BURNISH TO 
626 ~ AFTER ASSEMBLY 
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Typical Specifications 


.751—.753 is the O.D. of the bearing 
measured by pressing the bearing into a 
press fit ring gauge having size equal to 
mean housing bore size. One-quarter 
inch of the bearing is left extended from 
the ring gauge ond miked. 





properly and renders the bore uniform. 
The common stock allowance for burnish 
ing is .002"' to .004". 

If bearings are to be used in cast iron 
housings, or other types which may not be 
strong enough to permit a burnishing oper 
ation, it is recommended that a material 
be used possessing good reaming proper 
ties. Sometimes it is necessary, due t 
design of application, to ream two or more 
bushings in line. Reaming stock allowance 
should be about .006" to .009" 

In cases where any doubt exists regard 
ing the best method of sizing sheet metal 
bearings in assembly, it is advisable to 
submit 
We will draw on our vast experience and 


complete data to our engineers. 


give you a straight-forward answer for 


your particular obliga 


tion. 


problem without 
In some cases we often find it advis 
able to submit samples for test application 
in order to be absolutely certain that the 
has been found before 


correct solution 


fabrication of the complete order. 

Points to remember when ordering 

. Housing hole size and housing material. 
. 1.D. required after finishing in assembly. 


Method of finishing I.D 
. Shaft diameter and tolerance 


- wn 


wn 


Special features such as grooves and 
holes should be specified 


Thrust Washers 


Bronze sheet metal is an ideal material for 
various types of washers, thrust plates and 
other flat pieces. As such it is available 
either in the form of the completed prod 
uct, made to exact specifications or in rolls 
This material 
can be secured either plain, serrated for 


for fabrication by the user 


graphite, or ball indented for the retaining 
of grease. 

Johnson engineers are always available 
for consultation on all types of bearing 
problems 
out obligation. 


Their advice is available with 


This bearing dato sheet is but one of oa series 
You can get the complete set by writing to 


All 


—. 


ze 


SLEEVE BEARING HEADQUARTERS 
508 S. MILL ST. + NEW CASTLE, PENNA. 
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SYNCHRON MOTORS 


Never Need Oiling— 
Operate Efficiently 
In Any Position— 


Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduc 
tion train, and output shaft, all have double bear 
ings to reduce vibration and assure quiet, efficient 
operation when mounted in any position 


SYNCHRON MOTORS 
Are Thoroughly Tested 


More than three million of these miniature timing 
motors are now in use many of them for many 
years. Each motor is tested carefully to rigid 
operation standards before it leaves our factory 
We make no compromise for quality! 


Get the Facts about 


SYNCHRON MOTORS 


Send for complete engineering data on SYNCHRON 
synchronous, self-starting motors and time machines 
Fill in, tear out, and mail this coupon: 








HANSEN MFG. CO., INC. 
Princeton 5, Indiana 


Please send data checked below 


Catalog on SYNCHRON MOTORS, Time Machines, 
and Clock Movements 


We attach outline of a special timing problem. Let 
us have your suggestions without obligation 


Name 

Position 

Company 

Address 

City , State 











Generat [BJ conTrois 


FACTORY BRANCHES AND DISTRIBUTORS 
IN ALL PRINCIPAL CJTIES 








LAPLANT-CHOATE HYDRAULIC UNITS 
AVAILABLE NOW FOR YOUR 





HEAVY DUTY EQUIPMENT 





SEND FOR 
THIS 16 PAGE 
BULLETIN 
TODAY! 






It’s chuck-full of Con- 

struction Details, Per- 

formance Data, Di- 

again i\ mension Drawings, 
ow 

«_{tyeal® yale Installation Data. 


Here’s valuable information on the complete line of 
LaPlant-Choate Hydraulic Products . . . hydraulic 
pumps, motors, valves, cylinders and compact 3-in-1 
control units. The LaPlant-Choate Hydraulic line — 
result of 24 years’ experience in building hydraulic 
controls for our own earthmoving and land-clearing 
equipment — is now available to provide safe, efficient 
and economical hydraulic power for your heavy duty 
equipment. Get the complete story —send for your 
copy of BulletinA-1152B. 


LAPLANT-CHOATE MFG. CO., INC. 


CEDAR RAPIDS e« IOWA 
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Gray Iron Characteristics 
Include: 


Castability a ° 

Rigidity is synonymous with Gray Iron 
Low Notch Sensitivity 

Wear Resistance “A picture is worth a thousand words.” Look at this picture of Hiro- 
Heat Resistance shima. See the radiators? They're Gray Iron. That’s part of what we 
Corrosion Resistance mean by Durability, defined by Webster as: . . . “enduring”. 
Machinability Throughout the year, we have discussed and illustrated the resistance 
Vibration Absorption of Gray Iron to wear, heat and corrosion. These characteristics all con- 
DURABILITY tribute to Durability, but they're not the whole story. 


Wide Strength Range Gray Irons are available in a wide range of analyses. They provide 





combinations of valuable properties unmatched by any other material 


... plus ultimate economy. 


Write for free booklet, ‘GRAY IRON—Its Mechanical and Engineer- 
ing Characteristics and Details for Designing Cast Components’’ 


Make It Better With Gray Iron 


Second largest industry in the metalworking field 





GRAY IRON FOUNDERS SOCIETY, INC. 


NATIONAL CITY-E. 6th BLDG, CLEVELAND /4, OH/O 
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HILLIARD Cceée:| 


makes for quiet, vibra- 


tion-free operation. Its 
FOR POWER CONTROL DESIGNS die-cast base is ao neat, 
workmar.like job, and the 
rubber insert is made to 
fit it like a glove. It is 
another exomple of the 


HILLIARD 
SINGLE 


| “engineered efficiency 
that gives K-C Motors 
their ability to render 


REVOLUTION 
CLUTCH 


long, hard service 





Unequalled for accurate 
control of intermittent ma- 
chine operations — cutting, 
punching, and packaging. 
Gives closer tolerances to 
cut-off, stamping, shearing, and similar machines. Completely 
automatic; manual, mechanical, or electrical control. 


Because they run cool, stay cool 
HILLIARD even under tough conditions of 
OVER-RUNNING continuous operation, K-C Motors 

CLUTCH are winning the approval of more 
and more design engineers. You 
get plenty of power in a compact, 
rugged K-C Motor, plus style, to 






Hilliard Over-Running 
Clutches and Couplings are 


automatic in operation. enhance the good looks of your own 
They are unexcelled for equipment. Wherever small motors 
automatic two-speed drives, \ bi : 
art in performance 
dual drives, stand-by drives, P meds 'g P i . 
and for allowing machinery to “coast” after drive stops. Ex- specify the versatile, adaptable, 
cellent as fixed or infinitely adjustable ratchets. long-life K-C. Write us for 


complete details. 
THE HOOVER COMPANY 
| ILLIAR D aa » Kingston-Conley Division 
‘SLIP ye 86 Brook Ave., North Plainfield, N. J. 
CLUTCH 





A reliable series of spring- 
loaded slip clutches and 
couplings. Rugged construc- 
tion with ample friction sur- 
face for heavy-duty use. 
Outstanding for preventing 
overloads and shocks; for 
starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 










Hilliard’s Engineering Depart- 
ment is ready to assist you in 
Tonio designing installations and in 
4 * j selecting the correct clutch or 
? PILLIARD hee coupling. 
= Write today — 3 Hilliard Clutch 
| Bulletins with design informa- 
tion. Free on request. 


Clutch Makers for over 40 years 


The HILLIARD Corporation 


101 W. Fourth St., Elmira, N. Y. 
OFFICES IN PRINCIPAL CITIES 
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we Meow 


A product of The Hoover Company. Built 
in ratings of Ys, V3, Ya, %, 1, 1¥a, and 2 
H.P. in both single phase and polyphase. 


Jury, 1949 


















can solve JOYA 
Wea-Resetance problem 





@ WHAT JOBS HAVE YOU 
FOR CARMET CARBIDES TO DO? 


We can preform Carmet to practically any shape or size: entire blanking 
die parts like the one shown above; inserts for drawing, heading, ex- 
vy truding and blanking dies; gauge and: wear parts, pins, bushings 
\ AN SS any job where the unmatched wearing qualities of sintered carbides 
Ss can reduce costs for you. Supplied preformed, with minimum grind 
stock allowed—or precision-ground and ready for use, as you prefer. 
@ Let us work with you ... send us your drawings and specifications 
for quotations. 


| Allegheny Ludlum Steel Corporation 


CARBIDE ALLOYS DIVISION, Detroit 20, Michigan 
Distributors: Write us about handling CARMET Standard Tools in your area weo 2419 


1949 


ren 
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smoother 
power... 


150 TO 1 HP. 1750 R.P.M, 
Compact, one-piece con- 
struction. Convenient for 
small equipment. 15 rated 
torsional deflection gives 
excellent vibration iso- 
lation 











LORD Flexible Couplings 
1/50 to 100 h.p. 





a 









270 15 H.R. 1750 BPM, 

Simple 3-piece construc- 

tion. Moy be installed with 

0 equipment. Nc | 2010 1004.7. 1750 RPM, 
ne nant | 7 





nswer to destructive 
































ossemt “ . bec from 
c tal y x 
drive systems 
g- 'o deflect R f t 
¥ Re x Qg s 
9 cement with- 
t no ng equipment 
deflection 
The develoy M.H.P. Couplings I s the 
. Lord g 150 t 00 h.t id 
zre te ties c it 
ar ¢ ¢ 
Larg s s t ver 
fror j I Neo] ele- 
me 5 bearing surfaces to 
cha Lord M.H.P Senate gs 
are pe € | re unaffected by sand, 
en ie bras Ss 
y you to investigate the advant rating 
iM H P Couplings in your produ 
Bulletin 201 describes the ine of rd Flexible 
Couplings. See our bulletin in Sweet's 1949 Fil - Product 
Designers e for Bulletin 900 showing y rd Vibration 
Cont: Mountings and other Bonded Rubber Produ 





LORD MANUFACTURING COMPANY .- ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd 



































CASE REPORT Ne. 53 from a series of actual cases 
recording the successful application of’ R 
DY-NAMIC BALANCING to Industry 





ACCURACY Demanded for 
eos CENTRIFUGAL aa 


MACHINE CO.. 
£, MASS. 0. = 
re us 
atritugal Filters @ 
. = dustry to separate 
throu : 
Hs trom Ww = ds. These tit 
ch oe 
astir 


BIRD 
WALPCLE, 













“BEAR” 


Dy-Namic Balancing 








obtain accurate results © Improves Performance 

} as etticrent produs © Speeds Up Production 
ea? *® Sells MORE of YOUR Products 
*Bear’’ Dy-Namic Balancing wheels. By the revolutionary 


is making its weight felt in 
every phase of industry by 
helping to increase sales 
appeal and adding value to 
hundreds of products...from 
tiny electric motors to wash- 
ing machines and 


‘‘Bear’’ Method both Dy- 
Namicand Static Balance are 
attained in one time-saving 
operation, which need not 
interrupt routine production 
and may be installed with low 
railroad initial capital investment. 
Investigate the many production advantages and sales ~— 

gains made possible by ‘Bear’ Dy-Namic Balanc- 
ne -~GET ALL THE FACTS in this FREE 22 
pa DY-NAMIC BALANCING MANUAL 

Write Beary Mfg. Co., Dept. P-5, Rock Island. Ill 

STATIC AND DY-NAMIC 
BALANCING MACHINES 


tea) 








rede Mark Registe 














“FORGINGS and 
STAMPINGS 


DIXISTEEL forgings ond stampings are mode of carefully analyzed steel produced in our 
own open hearth turnaces. They are of highest quality and strength. 


Send us your prints or specifications for forged or stomped pork, and we will be pleased 
to submit our estimate for production 


ATLANTIC STEEL COMPANY 





P.0.BO 1714 ATLANTA 1.GEORGIA 





MATHEMATICS for ENGINEERS 


By Raymond W. Dull 

















HIS book gives you the mathematics you need in the form you need it 
It is concise yet complete, a r reference or study, as you wist 
covering every pha ft mat 1 are likely to meet, from simple 
umeric Computations, thre ion and summation, It is the kind 
t book that you “ — 
use aga ind aga ii a a ia Sn i il la ll 


g period 


Second Edition 
780 pages 
illustrated 


| 

| 
$5.50. | 
SEE IT TEN | 
DAYS FREE | 
| 


MAIL COUPON 
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@ Design engineers and maintenance 
men everywhere depend on Ajax Flex- 
ible Couplings to protect direct driven 
machines against unavoidable mis- 
alignment. Ajax rubber bushed, self- 
lubricating bronze bearings and steel 
drive studs provide positive resilient 
drive. Wide range of types, sizes and 
capacities. Write for catalog. 








AJAX FLEXIBLE COUPLING CO. INC. e WESTFIELD, NEW 
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Kobertshaw 


DIRECT - 
OR 


REVERSE 
ACTING 


COMPACT 
HYDRAULIC 
THERMOSTATS 






























eee This compact, powerful, 
AT @ ht Kiuge accurate, e, dependable, slow make-and-break elec- 
e@ee#eeé 


trical thermostat serves a multitude of needs. 


° aiid MODEL B-10 


| 
DIRECT ACTING TYPE 
| 





Yes, Linear “O” rings give unlimited sealing per 
formance whether installed in aircraft units flying at | ; 5 
: 4 rise of temperature, is par- 

high altitudes or operating in a thousand-and-one dif- } ‘cular! ble for dish 
: ‘ arly > fo . 

ferent installations on the ground. After exhaustive SCMIERTY SCAMS 205 Se 


tests, Purolator Products determined that LINEAR “O”’ cy | washers, sterilizers, steam 
| 
| 


weao Breaks the circuit on the 


rings, used in their automotive and aircraft filters, tables, water heaters, 
are resilient and tough enough to fully withstand warming tables, scalding 
tanks, etc. 





shock and vibration as well as extreme pressures and 





i) ec 
temperatures. FIG. 1 
Purolator’s new aircraft hydraulic filter illustrated - 
Benen ' : lead. MODEL B-20 
here uses LINEAR “‘O”’ rings to resist pressures as high 


——a 
as 4800 p.s.i. and temperatures from as low as minus REVERSE ACTING TYPE 


68 F. to as high as plus 280 F. Purolator’s experience | | Makes the circuit on a rise 
is a good example of the versatility, reliability and | | of temperature. It is par- 











s licity effecte ANEAR “QO” rings. SAAR } : 
simplic effected with LINEAI ings | ticularly useful for warn- 
In addition to a long list of natural or synthetic YY ing lights or signals on 
rubber compounds adaptable to a wide range of tem- ; : 
‘ ‘ over-temperature for such 
peratures, gases and liquids, LINEAR is successfully thi f : ae I 
oi ads aa apes : ings as fire signals, signa 
moulding “‘O,”” “V,."" “‘l or other shapes of Kel-F, 4 nae gn an 
Teflon and Silicone for special applications. These Cee en ones 
special materials are suitable for seals from minus | tors, etc. 
. . “a 2 
320 F. to plus 400 F. against concentrated sulfuric, a 
hydrofluoric, hydrochloric and other vigorous oxidiz- : Write for full information 
ing materials. 
; | 
For your individual packing design or application, In home and industry. EVERYTHING'S UNDER CONTROL 


CALL LINEAR. 


“PERFECTLY ENGINEERED PACKINGS" | : Lobertshaw = 


ATT IN 4 THERMOSTAT DIVISION ill" 


ROBERTSHAW-FULTON CONTROLS COMPANY 
LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 


YOUNGWOOD, PENNSYLVANIA 
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RACINE 


SMOOTH POWER MOVEMENTS 
IMPROVED MACHINE DESIGN 
REDUCED OPERATING COSTS 

QUIET, TROUBLE-FREE OPERATION 





Spring governor provides automatic volume 
control, supplying only the needed flow of 
oil at a pre-determined pressure. 


Tilted vanes cannot seize or gouge the pres- 
sure chamber ring. Constant efficiency is 
maintained. 


Heavy duty pump shaft is mounted in anti- 
friction bearings for long life and power 
saving operation. 


Pressure chamber ring of special alloy steel 
is automatically traversed between side 
plates to vary oil delivery. 















COMMON APPLICATIONS 
FOR RACINE HYDRAULIC 


R« pumps will simplify your circuits. By-pass and relief valves with 
EQUIPMENT the accompanying extra piping are eliminated. Since RACINE pumps by- 

Presses pass no oil, heating is reduced. Horsepower is saved. Quieter operation re- 
a sults. These features reduce installation cost and operating expense. 


Let Racine hydraulic engineers review your applications. This service is avail- 

able without cost or obligation. Write today, ask for catalog P-10-C, RACINE 

Steering Gears Toot AND MACHINE COMPANY, 1772 State Street, Racine, Wisconsin. 
q 


Wood Working Machines 









Welding Equipment 
RACINE AHydraclicc METAL CUTTING MACHINES 
A complete line in capacities 6” x 6” to 20” x 20” — in all price 
Plastic Presses ranges. Features are simple. One lever control — open front 
design — progressive feed for cutting any metal from light tub- 
Aircraft Equipment ing to tough tool steels, Write for Catalog No. 12. 


Concrete Block Machines 





Special Machines 


RACINE R C a 7 a 
*» 
P a 

% 


PME Toe ana Hc STANDARD FOR QUALITY AND PRECISION 





£0. nos 
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Attention 
Product 


Here’s a reference manual 
Engineers 


that shows you... 


HOW TO DESIGN AND USE 
TROLLEY CONVEYORS 
















ESIGN engineers will find this 
outstanding new book a useful 
terence on all aspects of trolley con 
yor design and application in industry 
It shows what trolley conveyors will d 
how and where they can be used 
r more efficient materials handling and i 
onomical operation. Whatever 
iced to know about these conveyors | | 
the right I-beam size, how to plan ver 
tical and horizontal bends, or special data temperature usage 
you'll find the information you want in this handy guide. Original 
and methods are included to aid in more practical design 
ind selection of trolley conveyors for specific 


on high 


tables 


uses. 


JUST PUBLISHED! 


TROLLEY 
CONVEYORS 


By SIDNEY REIBEL 


Materials Handling ¢ 
Albert Kahn Associated Architects 


265 pages, 137 illustrations, 37 tables, $4.00 


nsultant 


and Engineers 


\ conveyor path tor 
ings in material and floor space gives scores of prac 


applications in moving materials from 


7 HIS guide shows how to lay it the 


receiving Station 











ig indling parts during processing, towing trucks in ware 
It lists standards of construction for all types of light 
nveyors nd includes performance haracteristics and 
nstruction specifications. You'll find a compl discussion 
nt developments in the field—zig-zag, power and free, all-tract 
ind miscellaneous conveyors for special uses—prot 


e i nomy @ roller 1S 

e ines @ spa quirements 

e lrives @ allowable stress 

ew idle cor e ict its 1 carriers 
e i @ require its f guards 
@ t t ack @ etc., ¢ 


| McGraw-Hill Book Co., Inc., | 

| 330 W. 42nd St., New York 18 ; 

| = R TROLLEY CONVEYORS for 1 lays’ examina- 

| non approval. Ir 1ys 1 remit $ ), plus few cents for | 

| remit with thts ¢ i 84 1 aes eg ; _— 
Name 

| | 

| Address . | 

| | 
4 ! 4 

| | 

| Pos PE-7-49 | 

| Book i Canada y | 

9 a ee ce cS ce eS ee ee es cee ee ee a cD eee eee ems a ee ee 4 


FOR COOLANTS, 


Brady 
Pumps 


REFRIGERATION 


@ All-brass construction, 
rust proof, light weight, 
low cost. Heavy duty 
oversize motor, totally 
enclosed. Ball bearing, 


one-piece shaft. 





Special pumps designed, engineered and 
manufactured to meet your requirements 


F. E. BRADY PRODUCTS, INC. 


MUNCIE, INDIANA 


18TH AT EBRIGHT . 











AIR-CONDITIONING, 








leading design engineers 
find tt pays to read 


PRODUCT ENGINEERING ads... 


“T read the advertisements in PROD- 
UCT ENGINEERING thoroughly . . 
I've found them to be a great help in 
selecting proper component parts 
and materials for our products.” 


Chief Engineer 


large construction machinery plant 


“PRODUCT ENGINEERING" is routed 
to all executives in our organization. 
From comments reaching me, and 
my own reaction, I can tell you the 
advertisements are of definite impor- 
tance and value to all.” 


Chief Engineer 
prominent watch company 
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ENGINEERING DESIGN 
SERVICE 


| Slr’ sieeve 


| BEARINGS 


You can simplify your sleeve bearing design 
problems— without cost or obligation—by 
using our engineering consultation service. 
Fully equipped engineering and research 
departments are at your disposal. 
































We operate six manufacturing plants, each 
concentrating on sleeve bearing manufacture 
within a specific range of size and alloy 
combinations. Facilities are available for 
both large volume production and small runs. 


The manufacture of sleeve bearings demands 
specialized knowledge, equipment and facili- 
ties. We have them. Our 50 years’ experience 
gives us unusual advantage in this business, 
where precision is the watchword! 


Thrust washers and precision bronze bearing 
parts, and large bearings (up to 27’ diameter), 
are a specialty. Your inquiries are invited— 
they will get prompt attention and reply. 


FEDERAL-MOGUL CORPORATION 
11043 Shoemaker Avenue 
| ' Detroit 13, Michigan 


1899 e Fifty Years of Continuous Bearing Experience « 1949 


FE ERAL: MOGUL“ 


Gp 








lanl, , 
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Special purpose For CONTROL and ELIMINATION of 
f designed 
JAN.T-27 Grade 1 Class A SHOCK wo 
VIBRATION 
BARRYMOUNTS 


AIRCRAFT 
MOUNTING BASES 

















































Standard bases with dimensions to 
government specifications. Special 
bases to customers’ exact require- 
ments. 


r ™  oaincrart 
. VIBRATION 
SD. isouators 
i 


| Unit isolators designed to meet 
Army, Navy, and CAA requirements. 
Stock mountings — '/4 pound to 45 
pound load range. Others on order. 


| wounrte ris ” 


For mobile, railroad, and shipboard 
electronic and electrical equipment. 
Also for isolation above 2000 c.p.m., 
and for ae sound isolation. 


r 
cies somes 


be Sd 


For electronic components, tiny frac- 
tional H.P. motors, record changers, 
dictating machines, and other light- 
weight apparatus. 


For fans, motor generator sets, trans- 
formers, punch presses, and other , 
heavy industrial equipment. 


Self-sealing General 
Electric silicone rub 
ber bushings are used 
on a special type of 
transformer built by 
the Raytheon Manu- 
facturing Company, Waltham, Mass 
Inserted through punched round holes, 
the bushings seal hermetically by com 
pression. In such exacting uses as naval 
radar, they retain elasticity from —55 
F to 520 F, absorb shocks that would 
shatter glass, reduce cost per terminal, 
and show no tracking characteristics. 

Resilient G-E silicone rubber won't 
stick to hot metal surfaces when 
clamped under compression. It con- 
tains no plasticizers that might affect 
electrical properties, and contaminat- 
ing adhesives are not required. 





G-E silicone rubber possesses high 
chemical resistance and excellent elec- 
trical properties. Applications include 
oven door liners, sealing discs, and 
motor bushings. It is available in ex- 
truded, molded, and fabricated forms 





For the latest technical information 
onG-E silicone rubber, write to Section 
6-7, Chemical Department, General 
Electric Company, Pittsfield, Mass 





| Mountings designed and built for 
special applications. Consulting En- 

gineering Service for research, prod- j 
uct design, and laboratory testing. 















@ SILICONE BARRY. 


RUBBER | 









New York Rochester Priladeiphia Washington 


GENERAL €@ ELECTRIC | = =e 
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S. B. BARNARD, LL.B., M.E. 


Patent Attorney 
Mechanica Electr e 
waofhut tive and Aircraft Patents 
PATENT ANALYSES and INVESTIGATIONS 


chanica 








PROFESSIONAL SERVICES 














H. JAY BOYCE 


Coneulting Engineer 





HERMAN LEWIS GORDON 


Registered Patent Attorney 











Patent Investigations and Opi 
Warner Building 00N andy Drive 
Washington 4, D. C. s Springs, 
NAtional 2497 SHephe 4 


NEW YORK 
TESTING LABORATORIES, INC. 


ae iL, MECHANICAL, ELECTRICAL 
TALLURGICAL ENGINEERS 
wwaryTic AL CHEMISTS, PHYSICISTS, X-RAY 
f Materia d Pre 
n 





Plant 
s of 





nts in 
i Design 
6, N. ¥ 








ROBERT E. BREISCH 
ENGINEERING 





GEORGE H. KENDALL 


Consulting Mechanical Engineer 
Cost Reduction Studies: Proce 





CHARLES VESELY & 
ASSOCIATES, INC. 








Reptatered Professional Engineer rep leedegien Existing Products or = ene -- seme 
& Too! Design —- Piping Design & La Specialist tic Machiner ; Engineering cere peg: olla gy Fr 
Cor © Drafting Service Industrial Plants New De St r Pr a _— aii ii 
025 M ntan a Ave, Santa Montca, Calif Pp Piya “ ts & Process Ba 04 °N ox \ 
Phone S M. 4 roton Heights ut uM \SMI M Att 
THE CARLSON COMPANY METCUT er ee 
tite Chasity Geckalies RESEARCH ASSOCIATES ENGINEERING SERVICE 
Spring eslg ectalists ( wre 
MECHANICAL PRODUCT DEVELOPMEN Machining Met . IESIGNING DRAPTING STYLING 
; ( iP \ \ Ex g Pr 
I iway New Y I I g f Mact g tI M W Pr 
seein a Metals © Cutting Flu “aa g Tools age , ae 
4428 Br St. Cincinnatt 9, 0 Jett 7868 : eae 

















GRAIN of WHEAT LAMPS 





19 A 
Photo actual size. Glass Buib ',"x°*," 


i don. 612000 a 


MARKTIME 
5 HOUR SWITCH 
A 10 amp. timing device 
Pointer moves back to zero 
after time elapses. Ideal 
for shutting off radios and 
TV sets when you go to bed 
Limited eupoly at this spe- 
seat $3 






cial PRI 


A availat n 15 min.-30 min.-1 br, at $6.55 


ISOLATION 
TRANSFORMER 
Nat. known M 
2 windings 1 
V y Ideal to prevent 
hocks from small radios 
and medical and 
electronic devices. $1.95 
Shipping Weight 5 lbs. Other 
+ and 220-110 in stock. 


O.P.S.T. LEACH RELAY 





) amp 
$1.00. 7 fo 0 
$4.0. Min. shipment 


A_newly Written (1948) Book on Photoelectric 
(Electric Eye) Circuits 
10 for $7.50 $1.00 





Kilowatt Demand Sots Totalizer ntaining 
eayy duty TELECHE KVM 1 at 
bund va he pring 
5 for $10.00 $2.50 
_~.—— 


WE are Authorized Wholesalers 
for Micro Switch Corporation 
and carry the largest stock of 
Allen-Bradley Solenoids 
Potter and Broomfield Relays 
Guardian Electric Co. Solenoids and Relays 
Haydon Clock Motors in all speeds 


EST. EST 
1923 1923 


Experimenters and Inventors Supplies 








64P Dey St., New York 7, N.Y. 





UNDISPLAYED 
(Not evetladle for equipment etverticing) 
$1.20 a line, minimum 4 lines. Te figure advance 
payment count 5 average words as « line 
—— Employment Wanted edvertising rate is 
% the above rate, payable in adva 
Boe Numbere-—Care of publication New York, Chi 
cago or Ban Francisco offices @ line. 
iscount of 10% if full payment is made in 
advance for 4 consecutive insertions 





SEARCHLIGHT SECTION 
eer USINESS “OPPORTUNITIES”: (eed or Rucete? 


yr ose m... oy ~ rules for prominent 
display of advertisements. 


The advertising rate is $8.75 per tnch for all 
advertising appearing on «ther than « contract 
basis. Contract rates quoted en request. 

An advertising inch 42 messured %" vertically on 
one column, 3 columns—3@ inches—to « page 
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P.E. 
er ———— EMPLOYMENT SERVICES 
RI SB ‘ fddress ft ‘ t you ice 
VEW YORK uw ne t 18 \LARIED POSITIONS $3,500-$35,000 If 
CHICAGO N. Michi int b i yu are considering a new connection com- 
<4 (VCISCO 68 Post 8 -_ th. the undersigned. We offer the 
— ———— —_——— ——— nal employment service (39 years 
tanding and reputation). The pro 
POSITIONS VACANT ichest ethical standards, is iIndi- 
your personal requirements and 
RODUCTION MANAGER f 8 i growing i tures without initiative on your 
o rubber plant Must } eg ect 1 dentity covered and r 
sl and educational background, w a re protected. Send only name ar 





POSITION WANTED 


MECHANICAL ENGINEER 
inusual experience: 2 & ¢ 











let s RK. W. Bixby, Inc, 268 D 
N. 





SALAR ae D PERSONNEL $3,000-$25,000. This 


confi tial service established 1927 is 
geared tc “needs of high grade men who seek a 
change of nnection under conditions assur 
ng f emy yed full protection to present 






name and addrese only 
onal consultation t fted. Jira Thayer 
Dept. H, 241 Orange t., New Haven 





PART TIME WORK WANTED 


‘ \TING CONSULTANT PhD equivalent, lo- 


est, available mn part time 
usis. W ‘ae experience in formulation, manu- 
fa re, and application techni 8 al 
atings is wel is eta c 








FOR SALE 
INTERNATIONAL BOILERS 


Scotch Marine type, 200 HP, 125% Steam Pressure, 
ASME code, Coal Fired 

KEWANEE FIREBOX BOILER 
*‘500"' Series, Hi-Pressure, Heavy Duty, Riveted 
for Hand fired coal, 12% steam pressure, ASME 


R. Gelb & Sons Inc. Union, N. J. 
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A nickel -in-the 
or 1000 p.s.i. 
on the line 


AMERICAN FLEXIBLE METAL CONNECTORS 
HANDLE BOTH PROBLEMS 


These two radically different precision instru- 
ments have one noteworthy feature in com 
mon: both use American Flexible Metal Tub- 
ing, different types of course, but 
each “tailored” by us to do its job 
exactly right. 

In the Hagan Ring-Balance 
Flow Meter two lengths of stain- 
less steel seamless flexible metal 
tubing connect the meter with 
the gas lines. This rugged, precise 
connector is made from one-piece 
seamless tubing, corrugated for 
maximum flexibility 

In the Rock-Ola Coin-operated 
phonograph flexible metal hose, wi 
oval in cross-section and made from spirally- 
wound aluminum strip, forms a reliable. eas- 
ily-installed return chute for rejected coins 

Interesting as these applications may be 
you will be more satisfied with the solution 
American Flexible Metal Hose car 


for your own problem. Our Technical Depart 


1 provide 


ment is available for consultation on any of gen 


our flexible metal hose types: Strip Wound in 


I.D.’s through 12” and Seamless Tubing in 





I.D.’s through 4” both types in brass. bronze Pa 
stainless steel, nickel, etc. «70 
ANaconDA 





METAL HOSE 


THE AMERICAN BRASS COMPANY 
American Metal Hose Branch 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
Distributed tin Canada t 
THE CANADIAN FAIRBANKS-MOorSE COMPANY LIMITED 











5286 


-Slot... 


Ring-Balance 
American !4 
less Steel Flexible Metal Tubing to 


convey gases, such as hydrogen, oxy 


up to 250 p.s.i. Meter shown here 1s 
Model 2656-R 80, manufactured by 
the Hagen Corporation 










Flow Meter 
"SO Seamless Stai: 


uses 


illuminating gas—at pressures 


Pittsburg! 


Arrow points to American Oval 
UI Aluminum Flexible Hose as 
used for the coin rejector chute 
on coin-operated phonographs 
made by the Rock-Ola Manu 
facturing Co., Chicago, Ill. Con 
struction of this hose is shown 
at left 
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Adhesives ; 43, 46, 58, 230, 231. 233 
Aluminum Alloy- ..18, 270 
Bimetal 78. 270 
Brass Saceltce 8, 57, 252 
Bronze...... ..54, 57, 230, 232, 290 
Casbide Alleys ......:. ieee ee 
Carbon 238 
Copper Alloys eecwiaen’s 8, 57, 260, 292 
ES Se sient plstaciia esheets 288 
Graphite 14-15, 35 


Laminated Metals 226 
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Magnesium Alloys 191, 201 
Molybdenum Alloy- 230 


Nickel Alloys 2nd Cover, 27, 60, 64, 169, 193 


Plastics. .16B, 23. 32. 39, 41, 484A, 207, 218. 
229, 248 


Powdered Metals — atadepraes ae 
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Rubber & Synthetics 28. 186, 247 
silicones 176, 284 
Stainless Steel. .16A. 49, 60, 160, 162. 223, 
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Galvanizing ... aeik - « oO 
Plating . ce 196. 264 
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Accumulators . ‘ . 256 


Bearings, Ball, Roller. and Needle ith 
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194, 249 
Bearings. “Oil-les.” 238, 256 
Bearings. Sleeve : 271, 283, 290 
Bellows ~~ = 
Belts 263 
Bolts. Nuts. Serews and Rivets. .6. 26. 36, 
$4. 50. 58. 165, 195, 208, 213, 238, 252, 


255, 262 


Bru-hes 


Chain- 19. 68-69. 177, 259 
Clutches 42, 64B, 203, 206, 212. 259. 266, 274 
Compressors 180, 243 
Controls 262, 272 
Counters : a sasauiee. Ge 
Couplings. Flexible. .187, 192, 259, 278, 279 
Couplings. Hose & Tube.. 187, 270 
PND i os sca ce eer reTyeT re 
Fan Blades ¥ . 20 
Fasteners. .6. 26, 36, 44. 50. 58. 165, 195, 
208, 213, 238. 252, 255. 262 
Filters 21 
Gage- & Instruments... sodieae ee 
(ears 4, 40. 64A, 76, 188, 244. 248, 250 
RE even 286 
Hydraulic & Pneumatic Equipment. .4, 37. 
51, 211, 216, 237, 250, 256. 259, 269, 272. 
281 
DOM: cisanussoues eer 197, 232 


Lubricating Equipment. .21, 33. 66-67, 227 


Mountings me 284 
Name Plates: ........0. ; 64B 
Packing, Gaskets, Seals. .22, 25. 30. 33. 167 


224, 280, 288 


Piping 


Plastic Machinery 211 
Pumps. .37, 53. 180, 237, 243. 244. 246. 266. 
268. 282 
Rings 176. 224 
Rolls 254 
Screens daleimet ase 250 
shafts 16 264 
Sheaves & Pulleys . .O4B, 74-75, 182. 240 
shims 214 


Speed Reducers & Motor Reducers. . 74-75. 
215, 240 

196, 251, 258 

48B, 270. 272, 280 

o«aOs 


..3rd Cover, 64B, 237, 259 


Springs 
Thermostats wer 
Timers 


Transmissions. 


Valves & Fittings...2], 173. 189, 237. 250 
258, 265. 288 

Vibration Dampers 284 

Washers ..... ie 176. 288 

Pere rer 250, 268, 270 


ELECTRICAL PARTS 
Brakes 
Contacts .. 2. 63, 7 


Controls & Control Equipment.2. 10-11, 12- 


13, 24, 31, 32A-32B, 62, 178-179. 204, 241, 

242, 245, 248, 254, 258, 262. 288 
Electronic Equipment 2. 62, 245 
Heating Units 55 
Instruments : 59, 241 
Insulators 222. 236, 238 
Lamps . ... 246 
Magnets 156 
Motors...3rd Cover, 10-11. 20. 47, 48, 70. 


74-75, 185, 190, 217. 
266, 272 


220. 235 


240. 244, 25 


Rectifiers 62. 184 
Transformers . 10-11 
Wire & Cable 29 
Wiring Accessories 29, 262 


DRAFTING ROOM EQUIPMENT 
AND SUPPLIES 


73, 188, 202, 205. 221, 222. 246. 264 


FABRICATING METHODS AND 
SERVICES 


Bending 278 
Drawing 34. 192. 264 
Finishing 264 
Forming 34. 192, 264 
Molding. .16B, 23, 32, 39, 41, 484A. 207, 218, 
229. 248 
Pressing 226 
Spinning ... 198 
Mamping 34. 176, 192, 240, 262 
Welding ‘ .34, 219, 252 


ENGINEERING AND PRODUC- 
TION SERVICES 


34, 199, 244, 260 


BOOKS 


218, 234, 260, 278, 282 


TRANSPORTATION 





Vibration under high pressure? 





Flared Tube Fittings make 
light wail tubing practical 





Would you switch to light wall 


Nearer ike. Co tubing if you could obtain fit- 


compressors have 


| erences A arag tings that withstand vibration 


under high pressure? 

Then you'll be interested in Superseal Flared 
Tube Fittings which are now standard equip- 
ment on steam generators and on air compres- 
sors with pressures running up to 600 P-.S.1. 
The same fittings in an Underwriters’ Labora- 
tories test maintained a leakproof joint under 
pressures up to an amazing 8090 pounds, at 
which pressure the steel tubing split. 
Grinnell Company, Inc., Providence 1, R. I. 





SUPERSEAL FEATURES SAVE TIME, SAVE MONEY ! 


PERMANENTLY LEAKPROOF JOINTS unaffected 
by vibration 

FOR ANY TUBING, including welded steel tubing, 
using a single flare 

LONG, SMOOTH, TAPERED 10° FLARE on fitting 
and inside of self-aligning nut hold tubing securely. 
NO SHEARING ACTION to injure tubing at point 
of flare when nut is tightened. Tubing actually 
reinforced 

REPEATED DISCONNECTIONS without injury to 
tubing 

PRODUCTION FLARING up to 2000 a day on 
inexpensive flaring machine 


STOCKED IN BRASS AND STEEL, 's' to '2 















ames GRINNELL 










Small-size reducing valves will 
be developed especially to fit your 
equipment. Use our 25 years of suc- 
cessful experience in manufacturing 


Avtomatic Valves! 


CASH- 
ACME 


A. W. CASH VALVE MFG. CORP. 


6662 EAST WABASH AVENUE DECATUR, ILLINOIS, U. S. A. 





EE—TEST—FEEL 
the LATEST 
Developments 


in GASKET, 
{WASHER and a 
SEALING materials over 50) 


ACTUAL SAMPLES! 











\ 
q 










If you n 
deadening z materials, dielectrics, etc., this GUIDB 
TO BETTER SEALING will be » you without cost or obligation 

The GUIDE contains 50 actual samples of the most commonly-used 
sealing materials ch Fel-Pro supplies to such leading companies as 
American Can, Baldwin Locomotive, DuPont, General Electric, Packard, 
Pure Oil, Quaker Oats, Standard Oil, Western Electric and Westinghouse. 
TEST THEM YOURSEL exceptional durometer hardness of up 


F 
FFEL-PRO'S GUIDE TO BETTER to 80 plus or minus 5. Complete speci- 
SEALING makes it possible for youto fications are given for each of the $0 





























closely inspect a wide range of mate- material samples, including duromete, 
rials readings, sheet and roll 
kin PARTIAL CONTENTS | sizes, applications, etc 
y Felbestes 108 tor manitold and 
tt Not-spot applications SE ND TODAY 
n Metallic Gasket Materials! Of cied expe —— 
3 FelPre 131 the new low-cost | of th¢ FEL-PROGUIDE 
be uc OL TODETTER SEALING 
particular needs Karropak treated to maintain without obligation, just 
exves eure u mity write your name and 
Fel-Pak for wet I ete utle on your company 
SPECIFICATIONS anetions! letterhead and mail to 
Among the sample mate Kork-Karrotor usebetween metal | Felt Products Mfg. Co 
ria tained in ¢ and etal surtaces 1534 Carroll Avenue, 
SEALING GUIDE are Chicago 7, Hlinois 
wly-developed materials as 
revolutionary “‘Fel-Pro 131°. Th LOOK TO 





t his 
ria pa arly suited to auto rs 


n flanges, etc 
for the LATEST in sealing materials 


" f it w swell (just 2%) and 
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© produce many thousands 
of cast bronze bearings day after day, tothe 
Uniformly high quality synonymous with 
the name Bunting requires precise foundry 
control. This control starts with the raw 
materials necessary for production such as 
molding and core materials, core binders, 
fixed carbon fuel, pre-alloyed metal in ingot 
form purchased to Bunting’s own rigid 
specifications, and virgin metals used for 


ladle additions to control metal composi- 


on 
. 





— 
id 





tion. Then, too, melting and casting pro- 
cedures are carefully controlled. 

Trained foundry and laborctory person- 
nel as well as chemical and metallurgical 
equipment of the latest design are required 
to carry on this exact control. Bunting has 
always taken pride in being the leading 
producer of bearing bronze of the highest 
quality and has the facilities to maintain this 
leadership. The Bunting Brass & Bronze 
Company, Toledo 9, Ohio. Branches in 
principal cities. 
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CHASE WIRE Is COILED ESPECIALLY FOR YOUR NEEDS! 


Gertinc the right size of wire coil is no small matter when it comes 


to meeting production schedules . . . when it means the difference 


between a smooth-running operation and a cumbersome one. That's 
why Chase makes it their business to supply you with the coil size 
best adapted to your needs. 


It’s another example of the extent of Chase service. Add to this Ss 
the fact that Chase quality is unparalleled in the industry, that Chase S— 

rularly makes wire in 22 different alloy it vo aiiinee ' ; 
regularly makes wire in 22 different alloys to suit your every ~*~ 


need ... and you can see the advantages of dealing with the nation’s SS 
largest network of brass and copper warehouses and offices! 


Chase 


WATERBURY 20 CONNECTICUT 


fot 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK ... handiest way to buy brass 
ALBANY! ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DiTROIT HOUSTONt 


INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE 
MINNEAPOLIS NEWARK NEW ORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTLE WATERBURY (tSoles Office Oniy) 
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On thousands of applications, stepless variable speed operation assures 
"exactly the right speed for every operation . . . for each operator... 
the right speeds for each change in the consistency or shape of the - 
material being processed. Such variable speed operation pays off in 
higher rates of production, a better quality product and more efficient 
performance of your equipment and your operators. 


Master Speedrangers provide this infinitely variable speed in compact, 
all-metal, mechanical variable speed units in a wide range of types 
and sizes up to 5 horsepower. 

See how the Speedrangers on the applications shown incorporate 
an electric motor, a variable speed unit, a gear reduction, and an 
electric brake . . . all standard Master units that easily combine into a 
compact, integral power drive. This provides exactly the right speed, 
the right features, in a unit that you can use right where you want it. 

Write for Data 7525, a new 24-page book on Speedrangers, and 
see what a real job they can do for you. 
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SPEEDRANGERS 


THE MASTER ELECTRIC COMPANY - DAYTON 1, OHIO 
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New TIMKEN 
Double-Zero bearing has 


run-out reduced by half ! 


Production being increased to meet growing demand 


NE industry after another is setting new standards 
of accuracy by equipping precision machinery 
with the new Timken‘ “‘Double-Zero” bearings. Maxi- 
mum run-out tolerance—standard of bearing accuracy 
—is only 75 millionths of an inch in the “Double- 
Zero” bearing--half that of the Timken “Zero” bear- 
ing which had long been the most accurate Timken 
bearing on the market. 
This amazingly low run-out already is proving in- 
valuable in bringing increased precision to grinding 
machine spindles, small precision rolling mills, lathe 


spindles, dividing heads, and gear cutting machines. 
And production of the ‘“Double-Zero” is being in- 
creased to meet the growing demand. 

If you make a product that can benefit from greater 
bearing precision, you'll want to learn more about the 
new Timken “Double-Zero” bearing. It is produced 
in the sizes and types indicated in the chart below. For 
further information write The Timken Roller Bearing 


Company, Canton 6, O. Cable address: ““TIMROSCO”, 
2 


- This symbol on a product means 
its bearings are the best. 


A PRECISION TIMKEN BEARING FOR EVERY REQUIREMENT 


CLASS ““00” (DOUBLE-ZERO) 


RUN-OUT .000075” 
TYPES AVAILABLE Standard Single Row 


SIZE RANGE Up to 10” O.D. 


““O’’ (ZERO) “3° (THREE) 


.000150” .000300” 
Standard Single Row All types 


Up to 12” O.D. Up to 12” O.D. 


TIMKEN 


TRADE MARK RE s 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL’ NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER ~ 


BEARING TAKES RADIAL 


AND THRUST LOADS OR ANY COMBINATION 





